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THE OBLIGATIONS AND PRIVILEGES 
OF CITIZENSHIP—A PLEA FOR 
THE STUDY OF SOCIAL 
SCIENCE’ 


I 


_ PREJUDICES AGAINST THE STUDY OF THE 
CONDITIONS OF SOCIAL WELL-BEING 


REMINISCENCES 


LITTLE more than six years ago, in this Hall, I had 
A the honour and the responsibility of making the first 
plea for the study of Philosophy in your new Institute, then 
being dedicated. You made my task very easy. It was in 
* an atmosphere charged with sympathy that I tried to speak 
of the things which seemed to me to matter most I invited 
you to no new problems, but I had no final solutions to offer: 
Philosophy can boast of no such possessions. But still your 
interest was sustained and your good-will was not spent; 
for the problems of philosophy are the problems of life, 
and are therefore new as well as old, always being set and 
solved though no solution is ever final. We were engaged 


1 Three lectures delivered at the Rice Institute, November 27, 28, and 29, 
1918, on the inauguration of the Sharp Lectureship in Civics and Philan- 
thropy. 
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upon the supreme duty of man, which is to try to know him- 
self. And we were enjoying man’s unique privilege; for 
man’s knowledge of himself is the condition of his well- 
being. Nay, more: it is the structure of his own soul that 
gives him the clue to the nature of the world in which he 
lives; for his soul is the medium in which the world breaks 
into truth, beauty and ultimate worth. 

I shall never forget the occasion of our first coming to- 
gether nor cease to prize it. Before we parted, as you may 
remember, the level rays of the sinking sun, far flung across 
the vast and silent prairie, struck through the windows of 
the Hall, and tinged the walls all around and the very air 
with colour: the movement of the fans stopped, and there 
passed into our minds a strange sense of silence and quiet— 
we felt that passing touch of the fringe of the garment of 
a peace that is permanent. I thought then, and I know now, 
that all was well; our unadorned, secular and unassuming 
service in the Temple of Truth—which this Institute must 
ever be—seemed to be accepted, as a thing in harmony 
with purposes that cannot fail. In.its own good time there 
would follow the fitting benediction. The day would arrive 
when you would give to Philosophy, the mother of the 
sciences, a place amongst her own daughters. Mingled 
with their testimony to the diverse aspects of the world 
without, would be her witness to the world within, and to 
the wholeness of the Universe and the molten harmony 
of its many voices. In the meantime, in your organized 
work in Logic, Ethics and Education you have accorded 
Philosophy a cordial welcome. And to-day we are here to 
welcome as cordially the arrival of one of her younger 
handmaidens. The Lectureship in Civics and Philanthropy, 
which we are inaugurating, will contribute to sound citizen- 
ship and wise charity precisely in the degree in which it 
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faithfully expounds and fittingly applies the fundamental 
laws of the life of man, which is the central theme of 
Philosophy. 


AND CONGRATULATIONS 


Ir is a little difficult for me to-day to repress the per- 
sonal note. I should like to tell you how glad I am to 
be with you once more, how grateful for the renewed 
experience of your abounding kindness, and how much I 
_value the duty you have placed in my hands to do. But I 
venture instead to congratulate you on your new academic 
venture. And, first of all, I would congratulate the donor 
of the Lectureship, on the munificence of her gift and, still 
more, on her insight into the profounder needs of her time 
and the wisdom of her provision of the means of meeting 
them. Few men, if any, will question the statement that 
the most urgent problems to-day, the most heavily laden 
with consequences for the civilized nations of the world, are 
the problems of social life. These, as Mr. Huxley once 
said, are “the true riddles of the Sphinx, and every nation 
which does not solve them will sooner or later be devoured 
by the monster which itself has generated.” But our ways 
of meeting the demands of our social environment are not 
ruled and guided by assured knowledge. We treat them as 
a rule by the bungling and most costly methods of oppor- 
tunism. Our only resource is the groping empiricism which 
blunders first and learns afterward—if it ever learns at all. 
But the Trustees of the Rice Institute in accepting Mrs. 
Sharp’s gift and founding the Lectureship are introducing 
into one part of the immense social field the serene and 
severe and secure methods of philosophic enquiry. 

I am not able to regard the event as insignificant or this 
day as ordinary. No one can do so whose creed is the same 
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as mine—a creed of one article—that human well-being 
depends on human right-doing, and that doing what is right 
depends on knowing what is true. You are launching an 
expedition whose object is to explore the region of issues 
which are ultimate. You desire, by means of this Lecture- 
ship, to begin to find out, and to explain, the forces which 
make and maintain the structure of human society. You 
would follow the laws of the working of these forces so 
faithfully that the Social Sciences shall rival the Physical 
Sciences in validity and use. It is a great enterprise: pos- 
sibly the greatest which the Institutions of Research and 
Learning can ever undertake. It is also very difficult. But 
I venture to hope that to the teachers and students of this 
University, as to men of enterprise, the combination of 
- greatness and difficulty in the theme will prove a challenge 
and an inspiration. 

The subject of the short course of Lectures intended to 
launch your venture is “The Obligations and Privileges of 
Citizenship”; and I have come to the conclusion that the 
best service I can render is to deal with some of the causes 
which confuse our sense of these obligations and obscure 
the privileges. For I have no doubt that, in your country 
as in my own, even good citizens are often perplexed as to 
the claims which their country has a right to make upon 
them, and as to the nature and value of the opportunities of 
a good life which they can demand of it. The nature of the 
political State—which in this context “our country” means 
—and of its relation to its own members and to other 
States, is but imperfectly known even to those who have 
enquired. But “the many” have never sought to know. 
And, so far, men have not realized the marvel of their 
interrelated life, nor heard the music to which “the Living 
Temple” of ‘‘a World of States at peace” is from age to 
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age slowly but, I believe, surely a-building. The story of the 
rise and fall of States is to them but the noisy confusion of 
clashing sounds—its “fury signifying nothing.” 

I am reminded of one of the inspired passages in Words- 
worth’s “Excursion” when I think of the true attitude to 
the slowly evolving history of man. 


“I have seen [he says] 
A curious child, who dwelt upon a tract 
Of inland ground, applying to his ear 
The convolutions of a smooth-lipped shell, 
To which, in silence hushed, his very soul 
Listened intensely; and his countenance soon 
Brightened with joy; for from within were heard 
Murmurings, whereby the monitor expressed 
Mysterious union with its native sea. 
Even such a shell the Universe itself 
Is to the ear of faith; and there are times, 
I doubt not, when to you it doth impart 
Authentic tidings of invisible things; 
Of ebb and flow and ever-during power, 
And central peace, subsisting at the heart 
Of endless agitation.” 


Let us consider some of the perplexities which prevent 
the ordinary good citizen from hearing and believing these 
spiritual tidings, and from finding power and peace at the 
heart of the endless agitation of his own and his country’s 
history. 

Man is never so completely perplexed or so hopelessly 
bewildered as when some assumption on which he has habit- 
ually acted, and which he trusts as a matter of course, breaks 
down. And our life as citizens is full of such assumptions. 
It would lead us too far afield to show the extent to which 
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our beliefs and our behaviour, our inner life and our out- 
ward conduct, depend upon ideas which we have adopted 
we know not when, nor how, nor why, and which we have 
never thought of examining. Indeed, we do not know that 
we have ever had some of these ideas in our minds at all. 
Most men are as little aware of the deeper motives which 
give to their conduct its main direction, and to their dispo- 
sition and character their unique qualities, as they are of the 
cells, fibres, muscles, or physical and chemical changes by 
means of which they eat and drink and go about the busi- 
ness of their daily life. The “springs” of the inner life are 
less obvious, more hidden, more complex and more numer- 
ous, and the marvel of the movement of mind is far greater 
than the mystery of the movements of the living body. It 
would puzzle the most learned of Physiologists to say what 
different fibres, cells, or nerves of the tongue, or what differ- 
ent use is made of them, when the word ‘‘Autocracy”’ is 
pronounced instead of “Democracy,” or “Capital” instead 
of “Labour”: it would puzzle the Psychologist and the 
Social Philosopher still more to give an account of the 
change in the mental activities which results in supplanting 
the authority of the former in favour of the latter, and its 
command over a man’s sympathies. 

Psychology has its own descriptive uses; but it shoves the 
problems of inner life out of sight rather than solves them 
when it professes to trace tendencies to a “subconscious 
region”; and “‘instinct’’ is a mere name for the terminus ad 
quem of its explanations. But nothing is “‘subconscious” so 
long as we are entitled, or able, to speak of it, and anything 
may be “‘subconscious”—say the number of one’s toes—if 
it has never been the object of our thought. Everything 
that we can know must cross the ‘‘margin of consciousness” 
and it must cross it back again when we think of something 
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else. But “region,” “margin,” “crossing,” “threshold,” 
are all metaphors that mislead, and there are no such enti-. 
ties as ideas passing in or out of any “field.” It is better 
to recognize, simply, as the plain man does, that both the 
objects of our thinking and the elements which enter into 
the operation of thinking are wonderfully complex, capable 
of being progressively known, and well worth the labour, 
than to be the victim of words. 

As it is an error to divide mind and its contents into 
regions “‘conscious”’ and ‘‘subconscious,” so it is an error to 
divide our convictions into those which we owe to “‘tradi- 
tion’ and those which we owe to “reason,” or those which 
we have made ourselves and those which we have borrowed. 
Mr. Balfour, in a delightful book, tells us that “‘Reason”’ 
has but little place and power in our lives as compared 
with “Tradition.” He has done injustice to both. It is 
Reason which forms and transmits and adopts Tradition— 
nothing but Reason can do these things; and Reason is help- 
less without some Tradition with which it can agree or dis- 
agree and thereby make a starting point for new discoveries. 
Both Reason and Tradition are ubiquitous in man’s ex- 
perience, and they can act only when they act together. 

An easy experiment, which any man can carry out for 
himself, will show how far we are inheritors of traditions, 
the validity and value of which we have never examined. 
Your daily habits, your eating and drinking at table, your 
ways of dressing, your social courtesies, your methods of 
doing business, your market manners, the tools you use 
and your handling of them, show that you have adopted the 
ways not of Turks or Chinamen but of your own country. 
When did you summon these items before your mind, com- 
pare them each to each and adopt the wiser? You have 
had little more conscious choice in these matters than you 
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have had in the colour of your hair. Not that they belong 
to the “subconscious region,” or that you have adopted them 
without the use of your reason and the exercise of your 
will, but simply that you have never attended to these men- 
tal activities. 


Now, the kind of furniture you have in your houses, the - 


chairs you sit on—instead of mats and cushions—the size 
and shape of the pipe you smoke and the head-dress you 
wear, are not more your inheritance from your people than 
are the graver matters of your moral customs and religious 
creed. When, for instance, and for what reasons did you 
conclude that Christianity is a truer form of religion than 
Buddhism, Protestantism than Catholicism, and Calvin- 
istic Methodism (say) better than the whole of them put 
together? I venture to say that when you adopted the reli- 
gious creed, the ethical code, the manners and customs of 
your country, age and hearth, you did it as naturally, nay, 
as inevitably as you breathed your native air. If you have 
rejected them since, you have done so with their help, turn- 
ing them in criticism upon themselves. And the rejection 
or transmutation, nay, the very criticism of them has been 
costly. For beliefs and habits are not things which we can 
put off and on as we please, like our clothing; they are 
part of the fabric of the soul, and as truly the conditions of 
rational actions and existence, as the nerves, cells, fibres, 
muscles and bones are of our bodily life. 

It is not a matter of choice whether we shall or shall not 
borrow the material of our own experience from the com- 
munity in which we are born and brought up—and bor- 
row without criticising. We must have experience before 
we can examine it, make assumptions before we can test 
them, live before finding out how we live or what for, and 
we form a character before comprehending the principles 


1% 


Obligations and Privileges of Citizenship 127 


which, being honoured, make it the best, being violated, 
make it the worst of all things a man can own or be. 

What is true of the individual is true of nations. They 
also live upon assumptions, act upon principles whose truth 
and practical value they have taken for granted, and at the 
time when they are making their history rarely if ever know 
what they do. They bring about results they had not in- 
tended nor foreseen, and they often find purposes they de- 
sired and attained to be empty, and consequences they feared 
to be invaluable. Alexander did not forecast the results of 
his conquests, nor did Cesar intend to prepare the way for 
the spread of Christianity. Louis the Fourteenth did not 
know he was helping to make Britain a great Empire; Na- 
poleon did not intend to create the spirit of the Modern 
Nation, nor did Germany by her ambitious world-conquest 
aim at the “permanent peace” of a brotherhood of free na- 
tions. Did any nation ever guess what it was doing when 
making history? The spirit of history operates among the 
deeper necessities of human nature. Nations, like men, act 
first and reflect afterwards. There are ages when their 
spirit is young and full of adventure, and there are periods 
of reflexion, when they try to gather the meaning of their 
adventures and to harvest their values. What they garner 
they leave as traditions for the ages which follow, and 
their dead selves become “‘stepping-stones” for the better 
times and peoples which learn from their experience. ‘Thus 
do the ages of mankind, in the slow course of its civilization, 
climb successive headlands, command wider views of a new 
country whose character they learn as they travel through, 
and understand, if at all, when their journey is ending. 

In this way, too, does man’s experience of the past enter 
into his present. It is in the light of the truths and errors 
which he gathers from the past that he interprets the new 
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context into which time has carried him. More precisely, 
the “now” of an individual or a nation is a very complex 
affair. It is the moving point in which the echoes of their 
past deeds are converted by them into the calls and cries of 
the future and into the duties and the opportunities of the 
present. Man is always reminiscent when he acts: his past 
lives in him: whether he knows it or not; and, on the other 
hand, he is always expectant—making forecasts, anticipat- 
ing effects, forming purposes and applying them to what 
stands around him. He never acts except with a view that 
a result shall follow. His motive springs from what is not 
as yet, from a good that has to be brought about. But 
whether that good be real or seeming depends upon his 
interpretation of himself and of his wise or foolish, wide 
or narrow experience in the past. Man’s history is thus 
continuous through constant reconstruction, even as natural 
life is. And if the light falls on his path only from behind, 
so that he always walks in his own shadow, still he has 
somehow travelled in the right direction, and the distance 
he has come since the days when he dwelt in caves and lakes 
is very great. 

But, it will be urged, if it be true that man finds his way 
though relying blindly on assumptions, why should he en- 
deavour to bring them to the surface and examine them? I 
answer that most probably if his assumptions proved in- 
evitably valid in every new circumstance he never would 
examine them. So long as his anticipations turn out true 
and that occurs which he expects, he goes on his way com- 
placently. But the most placid life changes as it grows old 
and makes new demands, and the world of circumstance 
never quite repeats itself. He himself differs subtly from 
day to day and so does the material on which he works— 
hence even the things that are true in principle must suffer 
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change if they are still to guide. The tradition that remains 
unchanged, the assumption that remains unconscious in its 
operation, becomes inapplicable, and expectations are falsi- 
fied. And when the unexpected happens and the expected 
does not, man stands perplexed. He is forced back for the 
cause of his disappointment and seeks it in himself. He has 
made some error: he has omitted some item, overlooked 
some element, misinterpreted and misused some fact. The 
blame was somehow his own: for outward events, he knows, 
take place just as they must do. Until he discovers what has 
misled him, or which of his opinions were wrong, he is help- 
less. He refrains perforce from acting, or acts most timidly. 
An adventurous and progressive life, a life that has in it 
assault and onset and is not merely on the defensive, which 
creates rather than repeats and imitates, implies confidence 
both in itself and in the world which it manipulates. Noth- 
ing great was ever done without faith. Faith can move 
mountains, we are told; but doubt is held to be a sure sign 
of weakness, and the self-scrutiny that ensues on doubt has 
been deemed to be a symbol of disease, whether in an in- 
dividual, or a society, or an age. 

“The healthy society,” says Carlyle (in one of the 
earliest of his essays condemning his times), “‘does not stop 
to scrutinize itself; to say, How well I perform, or Alas, 
how ill. Man is sent hither not to question but to work; 
‘the end of man,’ it was long ago written, ‘is an Action, not 
a Thought.’ In a perfect State all Thought were but the 
picture and inspiring symbol of Action: Philosophy, except 
as Poetry and Religion, would have no being.” ‘“The mere 
existence and necessity of a Philosophy is an evil. Ages of 
Heroism are not ages of Moral Philosophy. Virtue, when 
it can be philosophized of, has become aware of itself, is 
sickly and beginning to decline.” What is self-conscious is 
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artificial, and what is artificial is always inferior. ‘““We have 
an artificial Poetry and prize only the natural: so likewise 
we have an artificial Morality, an artificial Wisdom, an 
artificial Society. The Artificial Society is precisely one that 
knows its own structure, its own internal functions: not in 
watching, not in knowing which, but in working outwardly 
to the fulfilment of its aim, does the well-being of Society 
consist.” (Characteristics.) 

Carlyle’s remedy for the disease of Doubt and Self- 
scrutiny was action. Faith, Conviction, as he tells us, “were 
it never so excellent, is worthless till it convert itself into 
Conduct. Nay, properly, Conviction is not possible till then; 
inasmuch as all Speculation is by nature endless, formless, 
a vortex amid vortices. . . . Doubt of any sort can not 
be removed except by Action. . . . Let him who gropes 
painfully in the darkness or uncertain light lay this precept 
well to heart: ‘Do the duty which lies nearest thee. . . . 
Thy second duty will already have become clearer.’”’ (Sar- 
tor Resartus.) 

If we can recognize the calls of our station in life, fulfil 
the obligations of our social environment, all is well. Pro- 
vided the “Kindly Light” falls on the next step of our jour- 
ney, we need not mind the “‘encircling gloom.” The enviable 


man and the happy and prosperous nation, and the Golden 


Age, are so little occupied with themselves, and so far from 
being morbidly aware of their ill- or well-doing, or from 
examining their own constitution that, with the healthy ser- 
vant maid, they say, “Constitution! I have no Constitution.” 

Now, I readily admit that it is possible for a man, and 
perhaps for a people also, to be unwholesomely occupied 
with themselves. And wantonly to excite or foster doubt, 
whether in himself or in others, can be no man’s duty. Even 
those who by conquering doubt have acquired a larger and 
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a firmer faith must hesitate to disturb the peace of the 
innocent. ‘ 
“O thou that after toil and storm 
May’st seem to have reached a purer air, 
Whose faith has centre everywhere, 
Nor cares to fix itself to form, 


Leave thou thy sister when she prays 
Her early heaven, her happy views; 
Nor thou with shadowed hint confuse 
A life that leads melodious days.” 
(In Memoriam.) 


By all means let those who can follow Carlyle’s lead do 
so. ‘Here on earth,” he says, “‘we are soldiers fighting on 
a foreign land, that understand not the plan of campaign 
and have no need to understand it; seeing well what is at 
our hand to be done, let us do it like soldiers; with submis- 
sion, with courage, with a heroic joy.” 

But supposing that the one thing which we cannot see is 
“the duty at our hand to be done,” supposing the soldier, 
fighting in a foreign land, is ignorant not only of the plan of 
campaign but of the cause and country he is fighting for? 
Supposing that so far from comprehending the plan, and 
trusting his commander, he finds no evidence anywhere that 
any plan exists, or any commander, and sees in the whole 
struggle nothing but a confused, purposeless, execrable 
welter? We have seen of late good men in that extremity. 
Momentous happenings within the inner life of a man—a 
great success or failure, a deep sorrow, a devastating sin, 
a consuming hate or disappointed love—may not only dis- 
turb old values, and rearrange the order of priority 
amongst life’s aims, but destroy all values. 

Not only may man’s natural life become meaningless, and 
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his days “(pass away as the swift ships,” but the moral world © 


itself may cease to matter, and right and wrong be terms 
not to be used of such a being as he is, a wisp tossed about 
by homeless winds. “If I be wicked, why then labour I in 
vain? If I wash myself with snow water and make my 
hands never so clean, yet shalt thou plunge me in the ditch, 
and mine own clothes shall abhor me.” (Job ix, 29, 30.) 
Shakespeare was acquainted with deeper doubt and darker 
despair than Carlyle. Othello, so far from knowing his 
duty, when Jago poisoned his soul with doubts of Desde- 
mona, bade farewell to the tranquil mind: ‘Farewell con- 
tent! Farewell the plumed troop and the big wars! .. . 
Othello’s occupation’s gone!’’—the most pathetic line in 
Shakespeare, it has always seemed to me. 

The problem or the doubt which has serious import for a 
man, or a nation, or an age leaves us with empty hands. 
It is not the break up of a more or less superficial set of 
theoretic opinions, but of principles which not merely guide 
or rule behaviour but are to the real self or living char- 
acter as the life-blood that beats in the arteries. No man 
can live except in virtue of some faith: not even the sceptic. 
He may be paralyzed by “doubt,” and as little capable of 
adventure in the world of thought or practice as a cripple 
confined to his bath-chair; but he is not void of all trust, 
for he is alive. Every man, however simple, or blunt, or 
“plain,” and however free, as he believes, from all theoriz- 
ing, and guiltless of philosophy, and willing to wait upon 
experience and ‘use his common sense,” has his own ante- 
cedent set of dominating assumptions. His beliefs may be 
mutually inconsistent, not worthy for a moment to be called 
a “system,” yet they ordinarily act as if they were a system 
and give him his varying criteria of truth and value. Every 
man stands at some angle of observation from which he con- 
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templates life, and he assumes some “‘attitude,”’ as we say, 
towards its opportunities and necessities. However irre- 
flective he may be, he has his Weltanschauung, and has been 
philosophizing, as well as speaking prose, from early child- 
hood onwards. His attitude or outlook has meant for him 
what his hypothesis means for a man of science. A hypoth- 
esis that is false, falsifies everything it pretends to explain; 
and a change of hypothesis demands the re-interpretation 
of every one of the facts. So, when a man is gripped by one 
new truth,—“repents,’—all his old life values are upset. 
He begins again. 

It is evident that such a practical hypothesis, or faith, or 
background of belief, is by far the most important of all a 
man’s possessions. It may not be his conscious creed, but it 
is his working faith. It defines the relation of his ends, 
determines the ranks of his needs, decides the contests of 
his desires. It is the interpreter of his circumstances and it 
arbitrates upon their claims. What coheres with it he calls 
true, what consists with its purposes he calls good. More- 
over, it breaks into his conduct, and not in the way of inter- 
fering, now and then. On the contrary, its power is consis- 
tent and dominant. A man can respect himself in so far as 
he is loyal to it: it is his deeper self. And while a creed 
may be a dead dogma, a faith that is thus ultimate is, for 
man or nation, all-powerful. 

Now, when such a faith proves false, the cure suggested 
by Carlyle is both ineffective and inapplicable. Doubts 
which can be cured by plunging into action are shallow; 
they are not removed or cured, but silenced. And all doubts 
which are not faced fester. Moreover, deep doubts leave 
a man incapable of action: they ‘“‘paralyze,’’ as we say. 
Bunyan, in his incomparable way, teaches us a better truth 
than Carlyle, and offers a better remedy. When Evangelist 
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finds Christian in the fields just outside the City of De- 
struction, distracted with fear “‘lest the burden on his back 
should sink him lower than the grave,” he says to him, 
“If this be thy condition, why standest thou still?’ He 
answered, “Because I know not whither to go.” When 
Christian reads in the parchment roll, ‘Fly from the wrath 
to come,” he asks, “Whither must I fly?” He could not see 
the wicket gate even when it was pointed out to him; but he 
_ thought he could see some glimmering of a distant ‘‘shining 
light.” ‘Keep that light in your eye,” said Evangelist, “and 
go up directly thereto, so shalt thou see the gate; at which, 
when thou knockest, it shall be told thee what thou shalt 
do.” 

Bunyan understood the matter better than Carlyle. When 
an individual or a nation finds that its past has been spent 
in the pursuit of a false good, that it has put its trust in 
error, its first need is truth. In fact, honest doubt is the 
outcome of a soul’s need of a united experience, and usually 
implies that a new truth is already seeking a place within 
“the Universe of Belief,” and working its way into the 
system. Convictions are already on their trial when doubt 
comes, and enquiry is inevitable. Doubt is the soul’s struggle 
for light and air. 

Such a discovery of a false faith has been made, in the 
light of the war, by the civilized nations of the world. They 
have had convincing evidence that the basis on which their 
civilization has hitherto rested is insecure. Some fatal error 
has crept into their methods of dealing with one another. 
They are groping for new methods, and they recognize that 
the necessity is urgent: they must either find a better way or 
perish. Men are everywhere, in the degree of their earnest- 
ness and insight, as they stand awed and hushed looking at 
the wreckage, seeking the means to secure that never more 
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shall the nations, in their dealing with one another, so lose 
their way as to find themselves straying with blood-drenched 
footsteps in the fields of war. They recognize that, in the 
future as in the past, nations will rise, decline and fall, and 
that successive forms of civilization shall grow old and pass 
away even as individuals are born, grow and die: it is so 
written in their structure. But it is not believed that the 
nations must always live to prepare for battle, and then 
die at one another’s hands. Nevertheless, for the first time 
in the world’s history, it has come to seem possible that by 
their very inventions the civilized peoples of the earth may 


bring upon themselves universal ruin: possible in the eyes of 


everyone, probable in the eyes of many men versed in man’s 
history, certain in the eyes of those who reflect on the mo- 
tives that make history, unless the spirit of envy, greed, and 
ruthless self-assertion perishes and the nations learn the 
meaning of mutual reverence and regard. Wuman life is 
always tentative, its principles are, at best, hypotheses under 
the constant strain of test by circumstances; and modern cir- 
cumstances are such that the nations of the world are too 
closely intertwined to live the isolated life of selfishness. 
They must live for one another or perish. 

These alternatives never before stood plainly confronting 
each other before the eyes of men. It needed the flare of 
the flames of war to show the nations whither their path 
of self-seeking led; and its illimitable sorrows to awaken the 
sense of their need of one another. Hitherto our politicians, 
nay, our Statesmen and Foreign Ministers, the Watchers on 
the Walls of the State, rarely looked beyond the borders 
of their own country for the conditions of its well-being. 
It was enough if the horizon of their patriotism extended 
beyond the interests of their party, or class or constituency. 
Positive care for the well-being of other nations was held 
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to be international knight-errantry and the wildest Quixot- 
ism. But now, the man who calls himself “plain” and “prac- 
tical,” meaning that he has an unusual stock of common 
sense, and is not a theorist,—the very last man to learn from 
experience,—even he has been disturbed. He shares the 
universal distrust of the ancient ways, so far as to be glad 
that the means of perpetual peace are being considered. 
But he thinks that he can go about his business in the old 
way; and does not realize what averting the possibility of 
war in future may entail, nor what possible amendments, 
even in his own manner of going about the petty business of 


his obscure life, may be required. For the “League of’ 


Peace,” in which the different states have with such unanim- 
ity shown themselves willing to be bound, is significant only 
if it is much more than an instrument, or a set of regulations 
limiting armies and navies, reducing armaments and insti- 
tuting judicial ways of settling differences of opinion and of 
dispensing justice. These are valuable and necessary as 
implements. But the founding of the League of Nations 
will prove one of the greatest events in history only if it is 
a true symbol of a change of mind on the part of the nations. 
They have, it must be hoped, adopted—though only in part 
and hesitatingly and timidly and only half-consciously—a 
new political principle as the basis of their statecraft. The 
old assumption as to the way to national well-being having 
proved false, they are now “‘faintly pursuing” a new light. 
Having up to the present founded their behaviour on an 
individualistic faith, each seeking an exclusive good and at 
best and highest only refraining from injuring one another, 
they are now bound, in this one matter of ending war, to 
positive care of one another. They have become partners 
in the pursuit of a well-being that is common. 

It is customary, and I think right, to regard Germany as 
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mainly, or even solely, responsible for the war. It was 
premeditated, planned in detail by its rulers, eagerly desired 
by its military and triumphantly entered upon by the whole 
nation. Their crime was the outcome of their political creed. 
They were living out the assumption on which their national 
life was based in that methodical, thorough and persevering 
way which is characteristic of that gross and somewhat 
slow-witted Teutonic people. They were splendidly loyal in 
spirit and their patriotism would have been magnificent, had 
it not been worse than blind,—a loyalty to a false, treacher- 
ous, and impossible “‘good.” 

But, on the other hand, I must say with equal frankness 
that the assumption which led the German people to seek 
their country’s good by the way of war, has been the as- 
sumption on which Great Britain has led its political life. 
Were I an American, or a Frenchman, or an Italian, I should 
say the same thing of them to them. You will not find in the 
history of the nations of the world any concern for one 
another’s good, except in so far as it might be instrumental 
to their own. It has always been indirect, subservient to 
their egoism. The Nations of the Earth have been un- 
ashamed individualists. Not one of them would have hesi- 
tated to ask with all the indignation of Cain, ‘Am I my 
brother’s keeper?” ‘They lay smug and complacent and 
in perfect peace, wrapped in their self-seeking faith, too 
comfortable to fight. It needed the crude thoroughness of 
Germany and the terrible tragedy of the war to expose the 
insecurity of the foundation that national selfishness offered 
to the civilized life of mankind. So far as I can remember, 
no politicians or statesmen of any country, on any side of 
politics, spoke or thought of ‘“‘Reconstruction”’ in the sense 
of changing the principles of political life or revising the 
basis of international relations. 
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I do not mean that the better principle was inoperative. 
The pursuit of a common good, as distinguished from a 
private and exclusive good, is much older than Christianity. 
It is as old as morality. It is implied in every union of men, 
from the most primitive family onwards. The history of 
the growing power of this principle is virtually the history 
of the gradual building up of all the institutions of civiliza- 
tion, which culminate in the Political State. In quite recent 
times there have been examples of designed and deliberate, 
as well as of unconscious attempts to overleap the boun- 
daries of states and nations, and that not merely on the part 
of religious enthusiasts. Literature, Music, Science, In- 
dustrial enterprise, Methods of economic exchange, the 
ambitions both of organized Capitalists and of organized 
Labour, have found these boundaries to be obstacles. But 
they were regarded as obstacles only because they seemed 
to stand in the way of their own personal or class advan- 
tages. The question of the good of another nation than 
their own was not raised, except in an incidental and sec- 
ondary way. 

Again, the conception of a permanent world-peace is by 
no means new. But the prevalent, if not the only form in 
which it presented itself in the past, was that of the in- 
habitants of the earth lying tamed and adoring at the feet 
of some autocratic superior. Germany aimed at that kind 
of peace. Once Germany was “‘iiber alles,’ and all the na- 
tions had put on the livery of its Kultur and learned to 
rejoice in the service of this Teutonic breed of supermen, 
there would be no more war—unless it had every now and 
then to be kindled in order to fan the fighting spirit of heroes 
into flame, and avert the degenerating effects of a perpetual 
peace! 
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Perpetual peace is now sought on a wholly different prin- 
ciple. The grip of that principle on the part of the leagued 
nations is pitifully loose; and the range of its application 
for a long time to come will be contemptibly narrow. The 
Economic World, it is understood, is held together by the 
principle of mutual service, but there is no clear evidence 
that that principle operates as a chosen purpose in the minds 
of men, lending moral splendour to their service. On the 
contrary, the self-seeking of the economic world is undis- 
guised and unashamed, and the opposite principle is rec- 
ognizably impractical and absurd! There is no talk, so far 
as I know, of “reconstructing’’ the industrial and economic 
world, say, on the model of the family. I have seen no 
signs that the weapons of economic war, not always more 
merciful, though often more deadly to him that wields them 
than those of the battle-field, are to be scrapped, or that the 
spirit of the ‘‘Professions”’ is to rule the “Trades,” or that 
the reward of service is regarded as a deserved wage. We 
are not “brothers,” nor have we a common ‘“‘Father,”’ ex- 
cept metaphorically on Sunday. Peace! Where in the 
economic world is there Peace? 

Nevertheless, recognizing clearly the long road that re- 
luctant mankind must yet learn to travel, we can hail the 
coming of a new light upon its way. The principle of mu- 
tual regard, mutual respect, and (in some measure) mutual 
responsibility amongst the nations is sound. “The nature 
of things” is at its back. It is invincible. Henceforth the 
personality of every state, however feeble, will be theoreti- 
cally held to be inviolable, its rights sacred, its wrongs the 
concern of the united nations; and practice has to follow 
theory in the end, however lame it may be on its feet. It 
has been driven home into the minds of politicians and 
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lawyers—ordinarily the last men to believe in adventurous 
moral enterprises—that it is not safe for a nation to be 
alone and that political selfishness does not pay. I admit 
that this mutual respect for sovereign rights and mutual 
resolve to maintain them, that the whole attitude of mind as 
to international obligations, does not, even yet, rise much 
above the Jaissez-faire level. The only positive functions 
assigned to the League are those of the policeman, judge 
and executioner. Its motives are preventive and punitive. 
The moral relations between the different states are so 
elementary that their international authority, the League, 
can only say ‘“‘Don’t” and frown,—the method of the 
mother to the child when it is too small to understand the 
doing of anything. The nations are not aiming, as yet, at 
the interchange of those multiform positive services which 
constitute the main activities and all the virtues of good 
citizenship within a state. The international code of morals 
is still “‘Sinaitic.” ‘Thou shalt not” has not been raised to 
‘Thou shalt”—‘‘Thou shalt love thy neighbour, even a 
little.” 

An examination of the contents of the ideal as ex- 
pressed in the proposals of the League would make plain 
how rudimentary the creed of international conduct is at 
present, how moderate its aims and how tentative, how little 
we dare expect the nations to attempt for one another, what 
coercive securities have to be invented in order to attain 
that little, and we know already how liable national self- 
seeking is to limit the range, or frustrate the common pur- 
pose. It has taken the nations long to recognize theoretically 
the ideal which should rule their mutual dealings; there 
is still to come the conversion of the ideal first into a 
principle of action, and then into stable custom and 
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consistent mode of life,—into a “habit,” which virtue always 
must be. 

But the pursuit of a good aim, even when it is imperfectly 
understood, is moral gain at every step. Mere negative 
respect for one’s neighbour’s rights naturally grows with 
the practice of it into regard for his personality, a desire to 
benefit and serve, and finally into love. The level at which 
one nation says to another, “I shall not harm you, not be- 
cause I think it wrong but because to harm you would hurt 
me,” has got its analogue in the founding of crude village 
communities, if not even in the “‘instinctive’’ or semi-brutal 
love of primitive man for his offspring and his endurance of 
a fellow savage for the sake of defense: given zons in which 
to exercise and grow, it will finally become the fairest reality 
in this world of ours, namely, the self-forgetting love of the 
dedicated life. 

We should not consider it a great achievement on the 
part of the inhabitants of a village, or of workers in the 
same shipyard, or even of boys in the same school, if they 
formally agreed not to attack or rob one another, nor to 
allow anyone else to attack or rob them. But for some 
reason which I cannot find, the level of mass-relations is 
always low, and the lower the greater the mass. The widest 
communities of all are the nations and states, and “the 
leavening of that lump” is slow indeed. 

Nevertheless, I return to the ground of my confidence. 
The recognition of the principle of mutual reverence and 
mutual responsibility between the civilized states of the 
world is one of the greatest events in man’s history. Every 
stage in the growth of a plant, or animal, or man’s soul has 
its indispensable value, but the planting of the seed and the 
rebirth of the soul are the most arresting and significant, 
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SOME UNEXAMINED ASSUMPTIONS THAT 
HINDER THE STUDY OF THE CONDITIONS 
OF SOCIAL WELL-BEING 


MUST dwell a little longer on the results we have 
reached. Some of them have important consequences. 

There is no way of accounting for the advance of civiliza- 
tion except on the assumption that, in some way, human 
history is continuous. A single genuine break, one “‘incom- 
municable”’ gap, would abolish for all succeeding ages all 
that went before. The unity of mankind must not be re- 
garded as a metaphor or figure of speech. It is real: pos- 
sibly more real than the unity of the parts of a physical 
thing, or even of a living physical organism. We attribute 
a distinct individuality to men and nations, and uniqueness 
of character, as well as of function, to social institutions. 
We endow them in fact with the rights, and, therefore, with 
the privacy of persons. And we do rightly. But it must not 
be at the expense of their unity in one civilization. They are 
not individual in virtue of being isolated. Somehow or an- 
other, both of these two aspects of individuality and unity, 
opposite as they seem to be, belong to man and to society; 
and if we cannot reconcile them in theory as they co-exist in 
fact, so much the worse for our theory. 

Now, this continuity is spiritual. No other is so deep and 
no other allows such play for the parts. The parts may be 
free, and free in virtue of their continuity! In saying that 
it is spiritual I do not wish to imply that it is mot natural. 
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No such negative holds. At least I have no evidence of 
what either spirit or nature can do, or be, entirely apart 
from the other. Taken as mutually exclusive, or solitary, 
which is the way we usually take them, I believe they are 
simply fictions. We are entitled to distinguish aspects of 
reality, but not to break it up. Nature and Spirit are such 
aspects. And, as we shall see, the most significant distinc- 
tion between them is that the unity of the concrete whole, as 
well as its diversity, expresses itself more freely in spirit 
than in nature. 

The most obvious means and symbol of the continuity of 
civilization is to be found in the borrowing of the ways of 
thinking and acting of the earlier generation by the later, 
which we call “tradition.” When we speak of tradition we 
usually seem to imply that “ideas” are handed down from 
one age to another. These “ideas,” we think, are communi- 
cated in speech, or they are passed on as printed in a book, 
or as somehow current in a society or institution. We re- 
gard them as a ready-made, and more or less valuable, 
mental coin, which can be handed down by one mind to an- 
other. But this is sheer nonsense; and it is not innocuous 
nonsense, for it leads to all sorts of mental puzzles and 
practical difficulties. In the region of mind and character 
we borrow nothing that is ready-made. We can no more 
transmit or borrow a true or false idea, than we can borrow 
or transmit a good or bad act. It must be of our own mak- 
ing. We must achieve the former as we do the latter, by 
the exercise of our own powers. In reality, an idea is an act, 
and beyond the activity of mind, or surviving it (except as 
a modification of the thinker), there is nothing. What is 
handed down in the way of tradition consists of provoca- 
tives or incentives, and guides to mental activity. Hence, 
our inheritance from previous ages consists first of modified 


s0 eg 


te 

Obligations and Privileges of Citizenship 145 
capacities capable of being realized through action, and, 
secondly, of a more favourable environment for their 
exercise. 

Our relations to the achievements of our ancestors are, 
at bottom, the same as our relations to the outer world, 
which presents us only with opportunities, that is to say, 
with the raw material of thought and action. The oppor- 
tunities must be seized and used, and the raw material must 
be converted into instruments of our well-being. Use must 
be invented by man, and values, of whatever kind, must be 
created by him. And nothing has ultimate value for man 
until it is not only a factor in his activities but a part of his 
very structure. The rose, in order to be red, requires the 
help of the sun, the seeing eye and the perceiving mind. As 
isolated, the redness is not in the rose, nor is the perception 
in the mind. And the same holds of tradition. As long as a 
community is savage the writings of St. Paul or Sir Isaac 
Newton are neither true nor false. They have no meaning. 

It follows that it is an error to attribute the advance of 
civilization either to Reason or to Tradition. Our attain- 
ments can be regarded neither simply as an inheritance, nor 
as achieved except in virtue of being a gift. We cannot 
even divide our possessions into two portions, and assign 
some of them to Reason and others to Tradition, some to 
previous ages and some to our own. In both the visible 
world of physical facts and the invisible world of social re- 
lations and powers, we both borrow everything we have and 
are, from that which went before us or is around us, and we 
also make it. Except an object be “given” to mind, and 
unless a meaning lies in it, as in spoken sounds or in a book, 
or a tool, or a social custom, or an institution, mind is help- 
less, whether for thinking or willing. Nevertheless that 
meaning cannot be discovered or received except as repro- 
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duced. And the reproduction is, in truth, the repetition of 
a mental activity. And life is this process. The so-called 
“world of ideas” and “the moral world” are the process 
made manifest, like the light of a burning candle. Man is 
always self-made, and yet the self-made man is (for- 
tunately) a myth—so is a self-made or self-sufficient people. 
We can no more point to an idea which is absolutely our 
own or a moral achievement exclusively due to ourselves 
than we can lay a finger on a part of our body which is not 
made up of material that has been lent to us for a little 
while by our mother—the earth, and which we must give up 
again. Our obligations as citizens are analogous. Our debt 
to human society and, in particular, to our own country is 
not measurable. It is as deep as our being: we have bor- 
rowed the stuff and structure of our souls. 

But there is another aspect of civilization for which 
Tradition, as ordinarily understood, cannot account, namely, 
its “advance.” Tradition seems to imply repetition and 
nothing more: but advance, and especially that advance 
which we call Growth, or Development, or Evolution, im- 
plies not only an unbroken identity, but also change, new- 
ness, acquisition. So that a Tradition which is alive is both 
an inheritance and a new creation. Neither man nor the 
world in which he lives can take a step from what is not to 
what is. He cannot bridge the gulf between nothing and 
something. He must start from ‘“‘conditions” within and 
without him, and his conditions are not limitations only but 
also opportunities. The world, at any moment, is a system 
of possibilities. It exists midway between what is and what 
is not. It becomes, and its movement, its only movement, is 
from what is implicit to that which is explicit. Nothing be- 
gins, and nothing ends, in an absolute sense. A new force is 
an old force let loose: in every change of form it is ‘“‘con- 
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served.” The law of causation accounts not for beginnings 
but for transition. Adam looked out on the world as we see 
it to-day, and yet that world is not for two moments the 
same. Nor is the mind which garners its meaning. The past 
is preserved; and, at least in the mind of man, enriched. 
Evolution implies a victory over the flux of time. It will 
not let the past go, but carries it onward. If it is conscious 
evolution—the growth of a soul—then an ideal which is a 
forecast of the actualized possibilities of the past, moves in 
the present. The “Tradition” that is handed down must 
somehow share this kind of vitality. It must continue the 
same and yet achieve new meaning. Accepted as authorita- 
tive, an inherited truth or custom can retain its authority 
only at the cost of being reinterpreted. When we first adopt 
the traditions of our people and accept their usages, as 
we must do in order to live at all, we take it for granted 
that they are right. But in doing so we interpret them in a 
way of our own; and to live on them is to adapt them to 
our needs and ourselves to their conditions. And in this 
process of applying our assumptions to our circumstances 
and the needs of life, we discover whether, and how far, 
they are true or false. 

Now, if we sum up these results and endeavour to ascer- 
tain their practical significance, we shall find that we are 
confronted with some of the most perplexing problems of 
good citizenship. We have stated, in the first place, that all 
human conditions, whether in the form of theories, or habits 
and customs, or social relations, are never free from error. 
And we have seen that even if they were valid in theory and 
good in practice when first formed, they turn into errors 
for the ages which come after unless they are changed to 
meet new exigencies. ‘Good customs,” we are told, “cor- 
rupt the world.” 
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Nevertheless, we have affirmed, in the second place, that 
these traditions, however untrustworthy, are the only avail- 
able stuff out of which men or states can build their lives. 
The social world into which they are born and in which 
they grow, with its constant play of invisible character- 
forces, is not less indispensable to their life as rational 
beings, than the outer world is to their bodily life. 

Lastly, although the laws of nature are not more sure, 
nor their demands more rigorous, nor the breach of them 
more remorselessly punished, than the laws of the spiritual 
world which we call social; nevertheless it is only in the very 
process of putting our social views—that is, our traditions— 
into practice that we can discover what is true and what is 
false. In a word, to find out whether the stuff on which we 
live is food or poison we must swallow it. Or, to change the 
metaphor, light comes too late to lead. We see our path 
only when we look back. 

Now, what judgment must be passed on a scheme which 
imposes on mankind such conditions of life as these? Is it 
not the invention of an ironical Destiny? How can moral 
behaviour be demanded of a being the very premises of 
whose thought and practice are insecure—not only insecure 
but both tainted with and tending towards falsehood? 
Surely, it may be urged, without knowledge of the good 
(which is the standard of action) it is not possible to dis- 
tinguish between right and wrong.’ No doubt a// human 
science is tentative. In all departments of knowledge pro- 
gress comes only through reconstruction. Nevertheless the 
physical sciences, in the degree in which knowledge grows, 
become predictive, and thereby guide man’s action more and 
more securely. But the laws of the physical world are stable. 
Man does not build them up in the process of living as he 
builds up his social world. Hence the science of man’s life 
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as a moral and social being would seem to be doubly diffi- 
cult. Moral Philosophy, as even some of its votaries have 
said, seems to stand solitary in its helplessness. Mankind 
always at first disbelieves, and it not seldom crucifies its 
moral prophets. And has it not a right to do so, seeing that, 
at best, they are but erring interpreters of ever-changing 
phenomena—expounders of a perpetual flux? Nay, it has 
been argued that such a knowledge of moral consequences 
as is certain and unerring would make morality itself im- 
possible. If the moral laws were as clear and as promptly 


. punitive when disobeyed as are the laws of nature, virtue, 


it is said, would vanish. Obedience would have no merit, 

and deliberate disobedience would be impossible. 
These difficulties are all too familiar to our times. It 

was not during the war that men found it easy to say: 


“God’s in his Heaven— 
‘ All's right with the world.” 


Good citizens were, and still are, profoundly perplexed. 

At this stage I can hardly do more than suggest consid- 
erations that point towards a solution. To answer them 
completely we must expose the unconscious and false pre- 
supposition from which the perplexities arise. 

In the first place, it is obvious that if man never needed to 
revise the premises of his conduct, his life would become 
a tame thing. Morality would lose much of its splendour 
and all its adventurousness and consist simply of following 
out plain and inevitable consequences. But the great mo- 
ment in the life of the thinker is that in which an old hy- 
pothesis breaks down and a new one dawns upon his mind. 
Then do all his facts stand ranked in a new order, as did 
those of the world of plants and animals for Darwin, and 
the stars and planets for Copernicus. In like manner, the 
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great day in a good man’s life is that on which, on his road 
to some Damascus, a new light shines round about him, 
and on gaining his feet, he asks for work and enters into the 
service of a better cause. Moral progress demands more 
than a surface change. What is made to hand falls outside 
the boundaries of the moral world. Man is responsible for 
himself through and through. 

In the second place, if principles, in their application to 
circumstances, must suffer change on pain of becoming 


errors, it does not follow that the change must mean that, 


they are refuted and deleted. It may mean their transmuta- 
tion, and their persistence in a richer and fuller form. In 
that case the necessity for change is a benign necessity, and 
lapful of rewards. Indeed, Evolution verily is the most 
optimistic regulative conception that science and philosophy 
have ever entertained. Applied to morals, this conception 
shows us how spiritual principles, in the course of being em- 
bodied in tangible ways of a life led in a world of space and 
time and of physical needs and gains and losses, grow in 
significance and power by that which they oyercome and 
convert. And, at the same time, they raise the material to 
which they are “applied” to a higher plane of being. The 
application of moral principles to natural or physical cir- 
cumstances injects new values into them—beauty, truth and 
worth. They are made working partners in the evolution of 
man. 

In the third place, it were well in facing these perplexities 
that we should reconsider our standard of values. For it is 
at least possible that ‘‘fixity,” “‘changelessness,” ‘‘eternal im- 
mobility” is not the true measure of perfection. Were that 
the case, every change would be a blunder—the bursting of 
the bud into flower, the red dawn of a new day, the gradual 
blossoming of the spiritual powers of the human race. That 
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which cannot become better may not be the best. The per- 
fect may be that which breaks endlessly into new perfec- 
tions. An exhaustless well of possibilities may be richer than 
any stagnant lake of fact. In any case the capacity and neces- 
sity of growth must not be assumed to be a misfortune. And 
probably no growth can compare in extent and adventurous- 
ness and wonder to the growth, throughout the zons, of the 
soul of humanity.’ The glory of the world of spirit is that it 
is always in the making. It is the transparent raiment of a 
living Will. 

In the next place, it is also time to renounce the habit of 
regarding principles and their consequences, whether in the 
region of theory or of practice, as separate things. They 
are not entities existing apart. We do not bring forth and 
then apply the former to the latter, as one foreign thing 
to another. The scientific hypothesis, even when it first dawns 
on the mind of its inventor, is not a thing-in-general, or in 
the air. It appears to him as the inner meaning and ultimate 
reality of actual facts he has been striving to comprehend. 
Even as a guess it is not a disembodied universal. In the 
same way a moral principle is a volition and no mere 
‘“Gdea.” It is an active personal force, operating on cir- 
cumstance. An otiose moral principle is a figment. Prin- 
ciples too high to be applied are vain conceits. They are 
not moral till they are at work. The love which loves no 
one in particular, the citizenship that is loyal to no particu- 
lar community, or is willing to serve only when circum- 
stances are different,—in one word, the duty that is not ‘‘next 
to hand’’—these are meaningless phrases and nothing more. 

A moral duty is an obligation to put present circumstances 
to the highest use. A service which can be postponed is not 
a duty, as yet. Man is not good because he was good yester- 
day, nor because he is going to be virtuous to-morrow. A 
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moral action is always the application of what is timeless to 
the fleeting moment—what is eternal flowing into deeds in 
time. 

Finally, the emphasis thrown upon the value of practice 
by Carlyle and the modern Pragmatist is altogether good. 
It is undoubtedly true that the practical faith of an individ- 
ual and, in like manner, the assumption upon which an age 
or a nation rests its life, are never thoroughly tested, never 
finally broken, or confirmed, except through being applied in 
practice. But practice is valuable for precisely the opposite 
of the reasons which they give. They would make it a sub- 
stitute for enquiry. By means of it they would arrest the 
endless questioning of the intellect. As a matter of fact, 
practice has value only when and because it compels and 
guides enquiry. Whether in the experimenting laboratory 
of the chemist or physicist, or in the stress and strain of the 
inter-human relations of citizenships, so far from making 
reasoning unnecessary, it summons reason to its task and 
contributes the main conditions of its successful perform- 
ance. 

Let us follow this matter out a little way, for thereby 
we may remove one of the misleading notions that block the 
way of social enquiry. What is it that takes place when, as 
we say, we apply a hypothesis to facts? Or put a moral, 
social, or religious conviction into practice? We observe 
what takes place; we watch the consequences, as we say. 
That means that we gather new truths by the use of our 
intelligence. We correct our previous notions of the facts, 
and we acquire new ones. But all this simply means that we 
are providing Reason with fuller and more accurate prem- 
ises from which to draw its conclusions. 

There are few errors more common or egregious or mis- 
chievous than that of setting up an antithesis between theory 
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and practice, or reason and experience. No man ever 
theorized except by the help of facts, nor ever learned from 
facts except by using his reason, not even when his theory 
is wrong. As he can neither stumble and fall, nor walk ex- 
cept by the help of the forces of the outer world, so he can 
not create absurdities without borrowing his data from his 
environment. Thought no less than action is reaction and 
response. The reference to the outer object is constant, for 
from it has been derived all the content of thought. In 
other words, thought is never pure a priori nor pure a 
posteriori. Reason must borrow its content, however wildly 
it may connect or relate its elements: and to him who leaves 
his intelligence behind, or ceases to draw conclusions from 
premises, experience teaches nothing. The most devoted 
Pragmatist must bring his ears with him if he wishes to 
hear; and his ears must not be too long. 

Men may reason ill or well. They may violate, or 
honour, or even “‘transcend”’ the laws of the logical text- 
book. In any case they are always reasoning. The process 
of reasoning enters vitally into every intelligent act that 
they perform. Every judgment, that is to say, every prop- 
osition, or intelligent statement, or grammatical sentence 
containing a subject and predicate is an instance of the use 
of reason. And all reasoning is an example of the process 
of evolution: whereby what is indistinct, a mere ‘‘some- 
thing,” becomes distinguishable and an articulated whole, a 
unity of distinct parts, a ‘‘system.” Except by the use of the 
distinguishing and connecting powers of reason we cannot 
name anything or even point to it as a “This” or ‘“That.”’ 
As the child’s whole body participates in digesting its 
mother’s milk, so does his whole rational nature play its 
part when the child recognizes its mother. And the abstract 
philosopher or inventive physicist, or the pragmatist who 
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finds so little use for reason, is no better off than the child. 
He has no other apparatus at his call. We cannot too often 
remind ourselves that the distinctions which the psychol- 
ogist draws become misleading errors whenever they break 
up the unity of mind, as if only portions of it were rational, 
or as if reason reasoned only now and then. We reason 
when we perceive, imagine, conceive, judge, will and even 
“feel”! Distinctions are degrees and stages—not “‘isola- 
tions.” Man never acts in bits. Every cell and fibre of the 
body enters into every movement: and, much more exten- 
sively, the whole rational mind participates in every activity 
of the spirit. 

Hence Reason is coextensive with experience. It does 
not go before experience, for it must have premises: it does 
not come after experience, for its premises must be reason- 
able and in some measure known. They go hand in hand 
always. Indeed, the functions attributed to experience by 
those who set it over against reasoning are the most vital 
parts of reasoning. The most difficult part of reasoning, 
and, if not the most important, certainly the most unteach- 
able, is that of selecting the premises that are relevant to 
our interest or purpose. Or to put the same truth in the 
more usual way, the errors of observation, or of the irre- 
sponsible vagaries of an erratic judgment, are both more 
common and more fatal than those which spring up during 
“the transit’ from the premises to the conclusion. Prej- 
udice, especially as regards matters of high value, is more 
perverse than “bad logic.” Given the true premises, then 
the arrival at the true conclusion is tolerably easy. Both 
our reasoning and our practice are in the power of assump- 
tions, and especially of the assumptions we make uncon- 
sciously and never think of examining—till we must do so. 
As we have seen, we ‘“‘apply” these assumptions in our ex- 
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perience as a matter of course. We are as much in their 
power as the mathematician is in the power of his axioms 
and postulates, or the scientific man of his regulative con- 
ceptions, or “colligating hypotheses.” They are the corner- 
stones and supporting beams of our house of life. When 
they prove false, as they do at times, then “‘the Palace of 
music we reared” is gone. We are helpless till we find, 
once more, the dominant C. Even as the scientific man has 
to reconstruct his ‘‘science” through and through, when one 
of his ruling conceptions proves to be false, so does the 
bitterness and bankruptcy of wrong-doing send a man or a 
people searching for better life purposes. 

The pragmatic test, provided it is employed by reason 
and far-reaching enough, is the old test of every moral 
optimist the world has ever known. He regards the very 
entrance of the truth upon the scene as already its triumph: 
“Be ye of good cheer, I have overcome the world.” As 
against error on the other hand, the nature of things proves 
obdurate. And, possibly, it is in this respect that the use of 
“experience” and its contribution to right reasoning are most 
obvious. As an “application” of a presupposition it puts 
it in relation to a world of facts; and facts ‘‘are stubborn 
chiels that winna’ ding.” Its inadequacy, if it is false, is 
exposed. It won’t work, or rather it generally works in 
ways that were not expected. Moreover, it must be ob- 
served that experience is the application of facts to facts, 
not of mere ideas to mere facts. On both sides there is an 
apprehended content. In acting on circumstances we intro- 
duce a new circumstance into their context. Interaction takes 
place and reveals to him who observes the qualities or nature 
of the facts. It is only in acting and reacting that qualities 
of objects emerge. It is what a thing or a man does, or 
fails to do, which shows its nature, use and value. 
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In these ways, “experience”? ever provides fuller oppor- 


tunities for reason. It corrects our tendency to accept face 


values and one-sided evidence. It saves us from thinking 


abstractly, and committing ourselves to the risky guidance 
of partial truths. For experience is always concrete: it is 
the meeting point of the spirit of man and his world. Such 
is its province and virtue that I am tempted to think that we 
learn nothing thoroughly except in its school—in life’s lab- 
oratory, which man’s history is from beginning to end. 
Germany, for instance—its religious leaders and philoso- 
phers, no less than its legal guides and practical politicians— 
much as it theorized about the nature of the state, trusted 
a half truth, until its conception of a super-state of super- 
men was put to a practical test. It put its conceit and its 
theory of political egoism which was to be tempered in the 
long run by a loitering benevolence and to endow the con- 
quered world with German Kultur—(Bless the mark!) — 
to the test of experiment. A new light was struck. It has 
come to seem possible that the old rule of individual well- 
being may apply to nations also. The nation that would 
“overcome” the world must “save” the world. The way 
to Sovereignty is through service. The salvation must go 


before the victory, not after; and the service before the 


sovereignty. 

Morality, we have been taught, now, is not the concern 
of individuals only: nor are there two moralities or endur- 
able ways of life, the one for states and the other for their 
citizens. On the contrary, men and nations have the same 
history. They begin at the same time and travel in the 
same direction. On the threshold of the good life of both 
alike—just outside the wicket gate, ‘“There is strife among 
them, which of them should be accounted the greatest.” 
And, in this region of ultimate values, there is only one 
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way of settling this strife—the way indicated by the greatest 
of all practical Idealists: ‘Whosoever shall be great 
among you shall be your minister.” 

Human experience has always been murmuring this truth 
in our ears. But the noisy concerns of nations, which con- 
tend for superiority even in times of peace, and the urgency 
of our physical needs and passions, have dulled our hearing. 
The men in authority, the spokesmen of the political 
powers, have been peculiarly unwilling to listen. They can 
be unselfish in their own affairs and, up to the limits of their 
power, be at the same time aggressive in the affairs of their 
state. To them the maxim, ‘Whosoever of you will be 
chiefest, shall be servant of all,” has seemed preposterous 
in statecraft. They have known better! 

But, to-day, while the echoes of the war are still rumbling 
in our souls, the principle of mutual service among nations 
is being reconsidered. It is no longer beneath notice. It 
may be a creed to be adopted—bye and bye, in a negative 
way, by some one else first, perhaps, as a possible means of 
averting another war or at least of postponing it. 

Never did a great principle make a more modest appear- 
ance and timid entry into human life. But though it is as 
yet only on our lips, ‘‘experience”’ tends to show that it is 
valid, and that it will ultimately, as valid things do, become 
a practical belief. It may break out into the behaviour of 
states. "There are some men already, and some of these 
are mankind’s seers, who are inclined to think that the 
world may fare better in the power of this principle than 
in that of its much-tried opposite. The new maxim of 
international conduct may prove valid, and the Nazarene 
may prove, after all, to have considerable insight as a prac- 
tical reformer. ‘Experience’ is enlightening even in polli- 
tics, given time enough. It compels reflexion, and very 
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earnest reflexion, whenever our world has gone to pieces 
in our hands. But it is only reason that can reflect and 
draw the lesson of experience. 

Two main considerations have led me thus to dwell upon 
the assumed opposition of reason and experience: both of 
them directly applicable to the civic enterprise which has 
brought us together to-day. In the first place, this assump- 
tion has hindered enquiry in the matters which concern the 
non-material well-being of states and citizens. In the sec- 
ond place, it has stultified that enquiry, where it has been 
undertaken. Its mischievous results are due to the fact that 
it arises from, and represents an attitude of mind which ren- 
ders enquiry everywhere in the domain of spirit, or as re- 
gards all the concerns of man’s intellectual, moral, social 
and religious life, almost fruitless. 

The attitude of mind to which I refer is that of regard- 
ing all the differences which cannot be resolved into 
sameness as inconsistent with each other, and mutually de- 
structive. All opposites on this view are contradictory oppo- 
sites, and all agreement is sameness. The choice of one of 
the opposites makes the rejection of the other obligatory 
and absolute. It is an attitude of mind which forecloses 
the possibility, first, that neither of the opposing conceptions 
may be true; second, that neither can have meaning except 
in relation to its opposite; and third, that the opposition 
implies, or carries within it, the possibility and necessity of 
a fuller truth in which the opposites find their place as ele- 
ments within a more or less complex system. 

It is a very natural attitude, and as easy as blundering 
generally is. It seems self-evident that what is convex 
cannot be concave, that the same motion cannot have oppo- 
site directions, that attraction is inconsistent with repulsion, 
that what is identical cannot change, or that what is the 
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same cannot be different. But the circle is both convex and 
concave: it is made by a fixed point and a moving line, and 
it moves within a plane in every direction. Physics and 
biology will disprove the other assumptions. And what is 
evolution except the movement of identity through succes- 
sive changes, changes whose very differences bring to light — 
the nature of that identity which is the same throughout ? 

Moral and political questions, and, indeed, all the prob- 
lems of mind or spirit, are insoluble if treated by the 
methods of final antithesis. If we approach the facts of 
social life insisting that they shall declare themselves 
“Either—Or,” as ultimate opposites, the answer they will 
always give is ‘“‘Neither!’’ Reason is simply frustrated 
when it makes such a demand. Its way is blocked, not by 
the facts, for facts are there to suggest and guide. It is 
blocked by what it brings with it to the facts: it looks 
at them through the distorting medium of a false logic. 
Reason can be stultified only by itself. We blame the na- 
ture of things unjustly when we call it unintelligible, and 
we wrong reason when we call it incompetent. We err 
through the inadequate use of reason, and especially through 
our reluctance to examine our assumptions. 

But we are living in the midst of such antithetical assump- 
tions. The History of Philosophy, which is a true mirror 
of man’s attempt at valid and systematic thinking, shows 
him to be on every side entangled amongst antitheses. 
Turn in whatever direction he will, he is confronted with 
opposites, which, while standing over against each other, 
call for each other, and need each other as the condition 
for having any truth. The One and the Many embarrassed 
Plato; the Universal and the Particular, Aristotle and the 
Schools which came after; Substance and Quality, Spinoza; 
Thought and Reality, the Ideal and the Real, Nature and 
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Spirit, the whole of modern thought. In Ethics and Politi- 
cal Philosophy we have been tossed to and fro between 
Freedom and Necessity, Law and Liberty, Egoism and Al- 
truism, Hedonism and Rigorism, Individualism and Social- 
ism, Rights and Duties. Theories of knowing have given a 
seesaw emphasis on Analysis and Synthesis, Intuition and 
Ratiocination, Mediate and Immediate, @ priori and a pos- 
teriori. Knowledge, Reason and Experience, Logic and 
Faith, the Intellect and Feeling, Theory and Practice, Form 
and Matter, Idealism and Pragmatism—and so forth. The 
same antithesis takes all these forms. 

There are many reasons why this antithetical attitude 


comes so easy to us and is so universally invasive. Let me 


indicate one or two of them. 

In the first place, we must distinguish in order to make 
anything of anything—to point to a “‘this” or “that.” For 
we are placed in a world which is always, so long as we are 
awake, pressing upon all our senses. Sounds, sights, touches, 
possible meanings, confusedly wash over us, as if they were 
seaweed tossed within the waves of an ocean. We must 
select, separate, exclude; the Sensations which bring even 
the promise of meaning and use must be singled out. They 
occupy our minds one by one, serially. And the elementary 
intelligence is necessarily very discrete. It has to break 
up its world into very small and simple elements to make 
anything of them. In the primitive man’s soul, sensations, 
impulses, desires, passions, feelings, volitions pursue one 
another. ‘There is at first little continuity of either thought 
or purpose. The range of interest is confined pretty much 
to the pressing animal want of the moment: vision and 
aim are alike narrow. Rudimentary man lives in the mo- 
ment, a life of transient moods, and he is a very thorough 
Egoist. Universal truths, permanent purposes, practical 
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ends which are generous and comprehensive and which can 
give systematic strength and splendour to a whole life, may 
be there as possibilities but they are far below the horizon. 
Each particular appearance, as it stands, looks true; for it 
is corrected by no wide context; and each passion has there 
and then to be satisfied. Nor is it easy to emerge from 
beneath the tyranny of the particular, momentary and ex- 
clusive. Man is slow to doubt and question his “‘impres- 
sions.” It is notorious that the greater the ignorance the 
stronger the prejudice. The empty mind is by no means 
the open mind. It has no rival in the sturdy resistance it 
offers to an invitation to recognize “‘another side to the 
case” or another aspect of a fact, or any “rights” which 
conflict with its own, or sanity in him who urges them. 

In the next place, man finds his hands very full at first, 
owing to the difficulties of meeting the necessities which 
arise from his physical structure, and which cannot be easily 
postponed. The body is impatient and its needs are urgent. 
And, for primitive man, there exists no store either of 
goods or of social traditions and inventions upon which he 
can draw. It is with “sides unfed and a houseless head” 
that the naked wretch abides the pelting of the pitiless 
storm of nature’s forces. What wonder is it that to live at 
all takes up all the mind that he has, or that he can meet 
his necessities only one by one? Both his inner world of 
sensations, wants, desires, impulses, and passions of rage 
and cruelty and tenderness and pity, and his outer world of 
facts that interest, seem but a lawless succession of discon- 
nected particulars. His universe is made of contingencies, 
with too little order in it for any incident to seem miracu- 
lous! Its only universal is the need to live, and even that 
is not a formulated and sustained conscious purpose. 

No doubt, in the last resort, the discontinuity is a surface 
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matter. From a “pure manifeld” there could issue neither ~ 
an orderly world nor a sane intelligence. The most primi- 
tive life has some stable methods of finding food and shel- 
ter: things do have the same meaning and the same use, 
and the little world of the crudest of men is not altogether 
topsy-turvy. Absolute absence of continuity there cannot 
be. Even moments of time and parts of space, though they 
have never happened together or coincided, are not merely 
exclusive. They are distinctions within a unity. 

But the outstanding characteristic of the physical world 
and the life of physical wants and satisfactions is that the 
unity is in the background, implicit and utterly unobtrusive 
—“Subconscious,” if you will: while the differences are 
urgent, aggressive, outspoken. Hence, when we come to 
interpret the things which are not purely physical, but vital, 
sensitive, conscious, intelligent, purposive, volitional, moral, 
social, we bring with us the ways of knowing with which 
we are already familiar. We assume without question and 
quite unconsciously that the phenomena of this more com- 
plex region have the same disconnected particularity. We 
not only distinguish, but disconnect; and in this case to dis- 
connect is to misinterpret and distort the facts. 

Even in explaining nature we cannot go far, so long as 
we regard its facts one by one. Succession and change are 
taken to have a cause which connects the before and after, 
and causality implies continuity and permanence. It sug- 
gests the conservation as well as the transmutation of 
energy, and therefore reciprocity and ultimately a closed 
system within which the changes take place, and without 
which nothing happens. Even Physics drives the enquirer 
on and on towards fuller and more dominant unity. But 
when we come to vital phenomena, and, still more, to the 
phenomena of mind and spirit, the discrete view is arrested 
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on the very threshold, as an impostor. The independence 
of the elements does not disappear, but it cannot be for a 
moment forgotten that it is only relative. Mathematics, 
by counting and measuring the parts of a living organism, 
will not carry us far. It might help us to know how many 
cells and fibres there are in each of our organs, theoretical 
mechanics might help us still more, and chemistry more 
still, But a surgeon or physician, knowing these matters 
only, and ignoring the interaction of the interrelated parts 
of a living one, would be a risky practitioner. We treat no 
animal rightly if we forget that he is living and may be sen- 
sitive, and no man rightly if we forget that he is a person- 
ality, carrying rights and duties, and intensely one with 
himself. 

As we ascend the scale of existence—or of knowledge— 
the mutual implication of phenomena becomes always more 
evident and imperative. The abstractness of merely physical 
methods, justifiable within broad limits in natural science, 
becomes more and more intolerable. The “colligating con- 
ceptions,” as Mill (the Individualist) called the principles 
that constitute particulars, play a more and more significant 
part. The universals are no longer otiose samenesses but 
powers that break out into and work in the different parts 
and elements; and always in a greater diversity and variety 
of them. The activities of the organs in a living body are 
those of the living being as one and whole. The body 
breathes only by means of the lungs, and the lungs act 
only by means of the organism; and there is the same bor- 
rowing and lending between the organism as a whole and 
the minutest cell. , 

The errors of the Physiologist or Physician who, like an 
occasional Surgeon, forgets this active interrelation of 
whole and parts, and how the well-being of the system is at 
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stake in every one of its elements, are soon exposed and ar- 
ranged. But the analogous error on the part of the Psy- 


chologist, or Economist, or Moralist, or Sociologist may 


be long hidden. And the mills of the spirit seem to grind 
slowly. The moral effects of moral wrong are immediate; 
deterioration of character does not delay, pollution takes 
place at once. But the outbreak of the moral cause into the 
region of natural facts is often enough slow and obscure, 
and it seems uncertain. ‘The tabernacles of robbers pros- 
per, and they that provoke God are secure; into whose hand 
God bringeth abundantly,” says Job. And, too often, it is 
the natural evils consequent upon wrong-doing that first 
arrest attention, and induce reflexion and regret and pos- 
sibly a change of ways. Provided the dubious virtues of 
prudence and moderation be in control, Individualism in 
theory and Egotism in practice will carry a man a long way; 
and they will carry a State still further, if it is large and 
strong. For Individualism and Egotism are not sheer error 
—nothing is, except madness. ‘They are half-truths. They 
are elements which cannot be left out in a theory of moral 
and social life. They are constituents of the principles 
which are essential to right conduct. ‘Humanity’ must be 
reverenced in our own person as well as in that of others. 
After all, a moral duty is always an individual’s duty, a 
personal obligation. ‘The doing of it is his highest good, 
and he can postpone it for nothing else in heaven or earth. 
And he must do it alone. It must be his own action, the 
expression of his own will, and it must be done because he 
himself recognizes it as good and is moved only by that 
conviction. ‘This “private” and unique and independent 
good cannot be eliminated from morality. But it is an 
error to assume that privacy, uniqueness and independence 
imply seclusion! 
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On the contrary, the Good to do which is my own duty 
and therefore my highest and only ultimate good, is a Uni- 
versal Good. Moral good is like truth in this respect. It 
is capable of becoming a common possession: because it is 
valuable in itself, as it stands, and its own complete justifi- 
cation. And it is as good in itself, and not as subservient to 


his own welfare, that a moral agent performs his duty. In 


that sense the moral law is impersonal and must be obeyed 
as such. What comes of the agent through obeying it does 
not count and is not considered. The good that follows, 
the benefits that accrue, are an unsought addendum, secured 
by the world-scheme for the agent: its concern and not his. 
The. moral reward of right action is just a deeper spirit of 
obedience, a willingness that passes into love of the law. 
And this reward is beyond the reach of even the most pru- 
dent form of self-seeking. It comes only when the agent, 
be he an individual or a nation, is merged though not lost 
in a cause that is universal. 

Herein, I believe, lies the clue to the solution of the 
graver difficulties of citizenship, whether they be theoretical 
or practical. Individualism and Socialism, Nationalism and 
Internationalism, Egotism and Altruism in all forms, must 
be recognized as false and futile when apart. They become 
true only when they are found to be not merely inextricably 
intertwined but as impossible when sundered as the convex 
and concave sides of a circle. 

We take up this matter in our next lecture. 


III 


THE FUNDAMENTAL PRINCIPLE OF GOOD 
CITIZENSHIP WHICH SOCIAL SCIENCE 
DEVELOPS AND APPLIES 


UR undertaking in this course of lectures is very 
modest. We are introducing a subject of study. We 
are trying to indicate the spirit and the method of enquiry 
which are most likely to reward research in the region of 
man’s social life, the least known and the best worth know- 
ing of all his dominions. In the first lecture we considered 
some of the opinions which tend to break the spirit of 
enquiry in social matters, and in the second we considered 
some of the assumptions which stultify enquiry, even when 
it is serious and persistent. 

We admitted that social facts are much more complex 
than physical facts. They are the foci of more elements, 
and the elements are more intimately intertwined. The re- 
lations of men to one another in society are more subtle and 
more numerous than any others. But over and above the 
difficulties that arise from this intricacy of social phenom- 
ena, there is no other reason why we should not know them 
with as much precision and certainty as we know physical 
phenomena. The same mental apparatus lies to our hand, 
and the facts have the same fundamental character of 
inviting the intelligence to interpret them. They proffer 
the truths that are in them, awakening the senses and excit- 
ing man’s intelligent interests. And, on the other hand, 
they obstruct error, by refusing to work on false theories or 
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by bringing unexpected and undesired consequences. It 
cannot be insisted too often that the whole realm of what is 
objectively real, apart from the interpreting intelligence, — 
lacks all the means of attaining itself. It is like wealth 
which cannot be used. It is “Plenty” seeking for “Penia or 
Poverty,” to endow her with his riches. Out of their union 
spring Truth and Good and all the Arts of Beauty. 

As to the uses of the knowledge of social truth, it is not 
to be doubted that none are greater. The practical stakes 
are highest in this field. Ignorance of himself, false views 
of his relations to other men, are more dangerous far than 
any other blindness or error. Mankind’s deeper tragedies 
never were merely, or even primarily, physical. On the 
other hand, all that stands between the devastated, hunger- 
ing, distrustful world of to-day and the “kingdom” which 
is “‘to come”’ is just the unillumined mind and the unchanged 
will. 

If I were asked whose wounds hurt man most deeply in 
these times, I should not name the criminal whose outrages 
we abhor: I should name the individual or the institution, 
whether sacred or secular, which discourages the use of 
reason on the matters of moral, social and religious life. 

Turning to the errors of method, we may say of those 
which have gone. so far in the past to disappoint enquiry 
and foster distrust of reason, that they spring almost wholly 
from a wrong hypothesis, or presupposition, as to the na- 
ture of social phenomena. Perhaps I should use a more 
general, if more indefinite term, and call it a wrong “atti- 
tude of mind.” We described it at the close of the last 
lecture. Its essence is that it separates where it is justified 
in only distinguishing. It represents differences as mutually 
destructive, when they are possible only through and by 
means of each other, and within a unity. 
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We are slow to learn the lesson that the starry heavens, 
in their motion, hint to us. Are the planets alone poised 
and stable and safe on their circling ways, because they at 
once attract and repel one another and are held to the 
centre from which they would ever fly? Or may not this be 
a parable full of meaning, a symbol of the supreme law of 
man’s spiritual life, which gains itself by giving itself, finds 
perfect liberty in perfect obedience, mastery in service, self- 
realization in self-sacrifice, life in death? Can our “plain,” 
“practical” “business” man who looks at things with his 
‘common sense,” and runs for us the economic and the 
political world, deeming himself free from all theoretic ex- 
travagancies,—can he be living, as regards all these matters 
of our social life, at the Pre-Copernican stage? ‘The evi- 
dence all points that way. He does not hesitate to assign 
complete independence of one another to all the elements of 
his social world. Individual rights are individual, he main- 
tains, whether the individual be a man or a community or 
a political state. What is mine is not yours, and what is 
yours is not mine. Rights are held to be by their nature 
private and exclusive. Duties are the same: your duties 
are never mine, nor mine yours. And everyone’s duties to 
himself are deemed distinct and separate from his ‘“‘duties 
to others.” Property is not less private than the person- 
ality to which it belongs. It is, in fact, an element of per- 
sonality, which without it could have no foothold in the 
outer world. Deprived of all individual rights, a citizen 
of no state, member of no community, and enjoying none of 
the rights of a state or community, he could not find a place 
to sit or stand except on some island over which no flag has 
ever flown. You may find it wise not to assert your rights 
in all their extent, but no doubt is entertained as to their 
sacredness or privacy, whether between nations or between 
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men, or between a political state and its citizens. Most 
men do exercise moderation; while maintaining that they can 
“do as they like with their own,” they on the whole pay 
some regard to the views of their neighbours. But if they 
refrain from running amok, it is out of their benevolence. 
‘What is mine is mine, what is yours is yours; and both 
you and I can carry his prey into his own den and share it 
with his cubs.’’ Such, on the whole, is the theory of the 
natural law in the economic world. The modern world’s 
practice, in so far as it is not consonant with the theory, 
throws the bones outside for the hungry jackals, such as 
charitable and educational institutions. No doubt the in- 
dividualist struggle is less wolfish in many ways. It is 
fought in business offices and cabinet councils, and not in 
the forests amidst wintry snows; and the losers are not slain 
or starved, except indirectly and quite slowly. Moreover, 
a wider outlook and clearer foresight bring a certain mod- 
eration. ‘The selfishness becomes enlightened. ‘The “‘sen- 
sible man” would not only live but let live; and we hear a 
moderated Egoism advocated as the safest kind. Nay, 
“compromise” may be made the rule of the better life—a 
midway course between “Altruism and Egoism,” as Her- 
bert Spencer taught, a prudent mixture of “Individualism 
and Socialism,” an alternation and balance of the rights 
of self and the rights of others, of our duties to ourselves 
and our duties to others, a mean between the extremes of 
selfishness and generosity. But the mean or compromise 
is always at the expense of each of the opposites. They are 
not reconciled or harmonized in a nobler purpose. The 
business man who is also a good citizen will go to church 
on the Sabbath day, and listen not without feelings of com- 
fort and complacency to doctrines about the utter devotion 
of the self and all its energies, and their unrestrained dedi- 
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cation to an objective good which is as impersonal as it is 
imperishable. It is all approved as good in its own place, as 
an ideal to be put into practice in the next life. But business 
is business. The practically true theory, to be carried out 
in the place of business, demands that he should put off these 
notions, and instead of the flowing robes of charity, put on 
the business armour of hard and cold steel. It is not as a 
practical man of business that he can carry out the doc- 
trines which he enjoyed in the church, and which in his own 
home, with his father and mother and brothers and sisters 
and wife and children, he does carry out, finding therein his 
greatest happiness. 

You will ask, what then can be said against this view, 
except what is Utopian? Is the practical life of men and 
women in this workaday world possible on any other 
theory? Are rights not sacred? Are they not exclusive? 
Is property not intrinsically private? Are duties not also 
intensely personal? Would you melt individuals down into 
a sort of social slush by weakening their rights and general- 
izing their obligations? What value has a sentimental gen- 
erosity that does not recognize the rights of others and 
exact the observance of one’s own? 

I would answer these questions by admitting freely that in 
their proper context they are true. I should accord to indi- 
viduals every item claimed for them, in the way of privacy, 
sacredness, independence and inviolability. I would even 
extend their rights. But I should point out that all 
these rights that we attribute to persons exist only on a 
certain condition. And that condition appears to be the 
exact opposite of their private and individual character. 
They must be recognized as not less social than they are 
individual—nay! that they are individual, private, personal, 
because in the first place they are social. Rights are social 
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institutions. Society creates them and maintains them. In- 
deed, all genuinely and directly rational characters and pos- 
sessions are particularized or individually appropriated 
universals. I am not indulging in paradox: I am trying to 
express plainly a fact that is too often overlooked. The 
truth which an individual knows is not like an error he may 
entertain, a peculiar conviction, but a universal truth. That 
twice two makes four is true always for everyone. The 
just or loving act, in a similar way, is an application of a 
law that is universal; or rather it is the embodiment or reali- 
zation of a universal in a particular circumstance by a par- 
ticular volition. Every volition is unique, and yet every 
willing of that which is right is the willing of a good that is 
ultimate, universal, a constituent of the nature of things. 
Rights and obligations are thus the conceptions that, in 
the degree in which they are carried into practice, found 
and maintain a free society. They are bonds which liberate. 
And we create and maintain them for one another; never in 
virtue merely of our own enactments. My rights are 
mine because they are accorded to me by the society of 
which I am a member. Yours are yours not in virtue of 
your assertion of them, but because the social system to 
which you belong grants and sustains them. If your rights 
are violated you appeal to your community. Your country 
takes your part because it is its duty, which it owes to itself, 
to protect its grants and maintain its own institutions. No 
extent or degree of sheer affirmation by either an individual 
or an Empire will create rights. Both alike can and do 
make claims, and a State may support its claims by force; 
but it is not by that method that rights are created or ac- 
quire sacredness. ‘That which is right in itself, as only “the 
good” can be, must be their essential meaning and substance. 
Claims can collide. Rights cannot; they strengthen each 
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other. A society which extends to its citizens genuine rights, 
thereby widening the compass of their private effective wills 
and enlarging the significance of their personality, knits 
them together the more closely and establishes its own 
powers the more firmly by the same act. On the other hand, 
he who violates or weakens an individual’s rights, reducing 
his personal stature, so to speak, injures the social system at 
the same time. 

We must conclude then that the view of the plain man, 
who naturally insists on the privacy of individuality, is ab- 
stract. He entertains it naturally, almost inevitably. He 
has had to hold his own all his life; and he knows his de- 
sires, aims and volitions as his own, and his actions as their 
result. He traces the springs of his actions no further. He 
attributes the same kind of separate individuality to others; 
and he has no option except to regard society as a result of 
their coming out of their isolation and entering into rela- 
tions which are more or less stable. He does not realize 
that he is, by such a theory, constructing a system by means 
of centrifugal forces! 

Nor does the economic world, seen on the surface, tend 
to correct his error. It appears to be the scene of an un- 
mitigated “struggle for existence.” The ruling purposes 
which are the active forces are undisguisedly self-referent. 
Business may be just, and it may even pay to be just, but it 
cannot be altruistic. You serve society best by prospering in 
your business as an individual, especially if you prosper 
fairly. Out of business hours you may be generous, but as 
a business man you can have no other aim than that of the 
success of the concern for which you act. Such is the usual 
view, as we have seen. 

But it also is abstract: it is oblivious of the deeper 
forces which, fortunately, always operate. And these are 
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all corrective of self-seeking egoism. They prevent the 
results of business from terminating with the business man’s 
projects, and make him a better builder than he intends. 
The economic world continues to exist because, in spite of 
the egoistic motives of the constituents, it is a sphere of 
mutual services. Whether men want to benefit one another 
or not in their producing and consuming, their selling and 
buying, they must appear to, and in the long run they must 
actually do so. Men seek one another because, apart from 
one another, they are incomplete. And society lives be- 
cause no member of it can live for himself alone, however 
narrow and selfish his aims. It will prosper, and the course 
of its life will be smooth, in the degree in which the mem- 
bers which constitute it adopt its tendencies as their own 
aims. In order to do so they need not deny themselves 
anything worth owning. They may and should continue to 
hold their own, and in every sense maintain the sacred in- 
violability of their persons and rights. They will protect 
and preserve the station they occupy and the calling by 
which they live; but they will dedicate it, and rejoice in it 
as means of social service. Nor will they be the worse 
“business men” for the inner change. 

May it not be the ultimate aim of the study which we are 
introducing to-day to bring this change about? Your eco- 
nomic community, and my own in Great Britain, would find 
their industrial and commercial ventures all the more safe 
and prosperous, and human history would find the seas less 
tempestuous and the shores less strewn with wrecks, were 
they taught to read the nature of man and the nature of 
human society more accurately. 

The true social theory is thus neither Individualistic nor 
Socialistic nor a mixture or compound of these. Neither 
the individual nor society comes first, nor can either have a 
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preponderating significance at any stage of their evolution. 
Their interrelation is too deep and intimate. Priority of 
all kinds is as impossible for either, as it is for the convex 
or concave side of a circle. That there cannot be human 
society until there are men and women, is more obvious than 
the opposite; but it is not more true. Society comes to be an 
articulated system only when, and in so far as, it breaks out 
into individuals which are more or less independent within 
it. They are its issue, and at the same time it is in them 
that it is actualized. The relation of the individual to so- 
ciety, or rather to the world into which he is born, is like 
that of the unborn child to its mother. Of himself the 
child performs no function. Its vital functions are simply 
the processes of the mother’s life. They pulsate at every 
instant and at every stage of the formation of its elements 
and organs. But all the while he is being prepared for 
independent activities. The day comes when he himself 
draws his breath, and his own heart sends the blood racing 
through his arteries. He still suckles his mother’s breasts, 
and is carried around in her arms. But the means of inde- 
pendence grow further; and another day comes when the 
dependence is on the mother’s part, and the provision and 
protection are the joyous activities of the manhood of her 
son. 

Such in truth is the relation of man’s mind to its environ- 
ment, or of the individual to society. He has no intellectual 
life of his own at first. He entertains no opinions, either 
true or false, and forms no judgments. He has not distin- 
guished between himself and other beings or other things, 
and there is for him neither outer nor inner, subjective nor 
objective. He has sensations, or rather is himself an undif- 
ferentiated confusion of undistinguished sensations. He is 
‘simply a mass of feelings,” as we say. The outer world 
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plays upon him, like sunshine on a meadow, preparing him 
by nature’s marvellous ways for producing some kind of 
harvest. By and by he somehow learns to distinguish and 
select. ‘That is, he reacts. But of purpose there is none at 
first. There is no conception of a self to be satisfied, or of 
that which will bring satisfaction. His cries are as auto- 
matic as the pulsation of his heart, except for the subtle po- 
tencies that somehow lie hidden behind them. But the pos- 
sibilities of intelligent activities are there, and they issue in 
the discovery of a self and a not-self, and in a growing ac- 
quaintance with their meaning. Ultimately there appears a 
self which, as_ mind, makes him who was the means and 
medium of the forces of the world, their master. He ‘“‘has 
the world at his feet’? so far as his interpretation is true. 
The environment is there to serve his soul, and to acquire 
value in the service. 

It is for the Psychologist to give, or rather to guess at, 
this history; and to do so, if he can, without pulverizing 
and petrifying the mind into a collection of instincts, facul- 
ties and other fictitious parts. Our interest begins with the 
more or less recognized relations of the citizen to the com- 
munity. But the analogy helps. It shows the opinions, the 
beliefs, the purposes and therefore the wants and even the 
desires of the community circulating in the soul of the cit- 
izen, even as the mother’s blood beats in the arteries of her 
unborn child. He selects, it is true, and values things, and 
makes a choice. But he selects within a provided material, 
and according.to standards of value which, like all the rest 
of his possessions, he has borrowed. Of independence there 
is not one jot or tittle in the sense of employing any powers 
which are his own make, or upon any material which is not 
gifted to him. 

The critic of his environment and censor of the social life 
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of his day is not merely using gifts he inherited earlier in 
his life, but he is the organ of his environment in the very 
act of blaming it. His responsibility is shared by his com- 
munity, and so are the consequences of his view. His coun- 
try errs, suffers, acquires and prospers in his actions even as 
a tree does in its leaves. Ina word, his good and ill and his 
country’s are ideally incapable ‘of being sundered. And so 
far is his individuality from being diminished by the inti- 
macy of his relationship to his community, that it is in truth 
increased thereby. The significance and value of personal 
life depend upon the nature and breadth of its purposes. 
The petty life has petty and secluded interests. ‘The interest 
of his neighbourhood, his city, his country, thud in the arter- 
ies of the good man. The life of the best man we know was 
not only a benefaction to his age, he lived and died not only 
for his own times or his own people, but for mankind. Men 
call such a personality ‘‘divine.” No one need fear that he 
will obscure or obliterate his individuality by deepening and 
extending the range of his services as a citizen and identify- 
ing himself with his community. 

To demonstrate and to bring about the general recogni- 
tion of this truth is a practical concern of the deepest im- 


portance to a people. It is the essence of your new enter- 


prise and you cannot overestimate its significance. 

‘Ideas have hands and feet,” and conceptions which ap- 
pear remote from the world’s ways of life may change 
their direction. At first sight one would say that nothing 
could appear to concern the practical life of the plain man 
less than the views of the Astronomer. What can the right 
or the wrong understanding of the size, distance, shape and 
motion of the stars and planets do for him, as he earns his 
daily bread? The flatness or the roundness of the earth has 
no appreciable effect on the surface of the field he is plough- 
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ing. The recondite researches of science have always, and 
most naturally, been a puzzle and amazement to the plain 
man in the past. How could ‘common sense” approve of 
Newton making bubbles? But the natural sciences have 
proved their practical power. We distrust them no longer. 
Similar questions and doubts readily arise round the 
study you are instituting here to-day. To answer them you 
will require the same passion for truth and the same heed- 
lessness of immediate results as have been shown by the 
devotees of physical knowledge. But you will require more 
persistence. There are difficulties to overcome in addition 
to those which spring from the complexity of the elements 
and the subtlety of their interaction in human society. 
These of themselves are sufficiently great. Even if you 
simplified your problem and regarded the state as a ma- 
chine, you would have to recognize that in ‘‘the social ma- 
chine” which we call the United States of America or the 
British Empire, there are millions of parts; and that every 
part has its own wants, desires, passions, fancies and free 
will! Verily it is not easy either to comprehend or to run. 
But the greatest obstacle that the social sciences have to 
meet never confronted the physical sciences. If there was 
inability, owing to previous prejudice, to accept the physical 
truth when it was declared, nevertheless there was no aver- 
sion to it. The “natural man” has no objection to the three 
angles of a triangle being together equal to two right angles, 
nor are his desires ranged against the view that Saturn has 
rings. But it is quite otherwise with the science of social 
life. It seems to tamper with man’s individuality, and to 
threaten to merge it in society. It seems to explain him away. 
It dispossesses him of all the furniture of his soul. It proves 
beyond denial that the very language he speaks is not his 
own but his country’s: he has never invented one word. 
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“Deprived of this single gift, he would stand mute and help- 
less amongst his fellows, understanding and understood of 
no one. Would he be an intelligent being?’ (But let me 
refer you on this matter to my “‘Principles of Citizenship,” 
p. 94.) The least investigation will show that the tissue of 
the individual’s soul is social in every fibre. The mind with 
which he thinks, the tools: with which he works, the material 
on which he uses them, the ways and methods of his work- 
shop, the materials of his home, the customs and the prac- 
tical creed of his hearth, and his wife’s ways amongst his 
children,—they are all the endowments of the same benefi- 
cent donor. ‘The dependence of a child upon his mother, 
bone of her bone and flesh of her flesh as he is, is not more 
absolute than that of the individual upon society. 

But all kinds of influences conspire against the acceptance 
of this obvious truth, and accentuate the independence and 
uniqueness of our individuality. In the first place, there is 
an intellectual propensity in this direction. We necessarily 
endow every object of our thought and perception with a 
“‘thisness.” An object is in some respect or another unique, 
a something with its own qualities, occupying a particular 
place in time and space. The intelligence can have no ob- 
ject which is not a more or less consistent system or a unity 
of differences, a thing apart. So that the world seems to be 
a collection of separate objects, every one of them to some 
degree independent. In the next place, the physical needs 
which man feels first and seeks to satisfy are relatively dis- 
crete, and the life of feeling and sensation is comparatively 
a flux of fleeting particulars. This means that primitive 
man lives in and for the moment. He has no long 
views. His world is very narrow and its constituents are 
loosely related: he has little knowledge of the laws that 
govern and unite them. Moreover, the means whereby he 
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satisfies his needs are scanty. ‘The stores of the say- | 
age are very small. And they are, or may be at any 
instant, a gage of battle. Everything is insecure. There is 
little property, or sense of it. In a word, his perpetual con- 
dition is that of war, either with the intruder, who is always 
an enemy, or with the nature which scants his necessities. 
How can he avoid being self-assertive, pitted against his 
world? From such circumstances the growth of a “‘social”’ 
spirit must necessarily be difficult. And there is one more 
circumstance I must mention in passing, which still further 
increases the difficulty. ‘The functions exercised by society 
when it does acquire any standing and strength, appear to be 
inhibitive; and they are so the more completely the more 
primitive the society. ‘To the ethically crude man social 
laws and customs are undesirable restraints. Society can 
make hardly any demands except negative ones upon rudi- 
mentary citizens. ‘They are like little children on the 
hearth, incapable as yet of positive or constructive action. 
It is only when the citizens of the State can do much for 
themselves that the State can undertake positive measures. 
For the history of the development of States is like that of 
the living organism: it is a process which both “differen- 
tiates and integrates’; it increases the power and indepen- 
dence both of the separate organs and of the organism as 
a whole. ‘“‘It is possible,” as I have said elsewhere,* ‘‘that 
the State grows in power even as its citizens acquire free- 
dom; and that the more free and enterprising the citizens, 
the more secure the order and the more extensive the oper- 
ations of the State. The antagonism of the State and the citi- 
zen is one of those things taken for granted without being ex- 
amined, which have done vast mischief in social matters.” 


1“The Working Faith of the Social Reformer,” p. 104. London, Macmil- 
lan, 1910. 
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The essential mission of this lectureship is to expel this 
single error, and to establish the single, opposite truth. 
Everything would follow from this Copernican change. 
The Social Sciences as a whole have in the last resort this 
one function, namely, that of tracing the positive ways in 
which the destiny of the citizen and his State, and the des- 
tiny of different States, are mutually implicated; as only those 
things can be which are ultimately nothing but different 
manifestations of one self-revealing, self-realizing spirit,— 
the spirit of man, a spirit far more divine than man has 
known as yet. To fulfil this function were, I believe, to ex- 
tract the ethical essence and last meaning of human history. 
It were to trace a process by which man escapes from the 
isolation of ignorance and selfishness, which shut him out 
of the world and deny him all its treasures, and becomes 
its heir. 

There is no doubt as to the self-referent beginnings of ~ 
man’s life, nor as to the difficulties of expanding the signifi- 
cance of the self to which reference is made. It is only very 
reluctantly, as well as slowly, that we learn how the great- 
ness and goodness of the rational self, all its reality, truth 
and value, come from what it shuts in rather than shuts out, 
from what it comprehends as the essential substance of its 
own well-being. I doubt if we ever would learn this truth 
were it not for the pains and penalties of the cloistered life 
of selfishness. 

The natural difficulties are great enough, as we have seen. 
Possibly the pursuit of the true and the earnest seeking after 
goodness are such splendid ways of occupying the soul of 
man as to compensate for the fact that neither the true nor 
the good lies on the surface, ready-made. For it cannot be 
denied, that, in ordinary consciousness, we take shadows for 
realities and realities for shadows. We are equally blind 
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to our own natures and to the nature of the things around us. 
The beginning of wisdom for us, therefore, is to renounce 
all that from this false point of view we seem to know. So 
universally and persistently has this doctrine of renuncia- 
tion been taught hitherto, that it has become the key-note of 
the-moral and religious life. Our greatest moral and reli- 
gious teachers have made the strait way straiter still. They 
have made ‘“‘self-sacrifice’’ the substance, instead of the 
shadow, of the good life: and they have turned the greatest 
social reformer which the world has ever known and the 
most triumphantly peaceful optimist into a ‘Man of Sor- 
rows.” 

The moral life of the world has yet to be led out into the 
sunshine. For what is it, after all, that the bad man or the 
selfish citizen is asked to renounce; or when have we seen 
the renunciation of selfishness bring unhappiness, or the 
doing of the right thing bring sorrow? We are still living 
in the shadow of an ancient dualism which has represented 
Nature and Spirit, not as aspects of one reality, not as im- 
plying and needing and fulfilling each other, not as one 
moving and ever self-enriching splendour, but as mutual 
antagonists. And the ethical and social dualism which in- 
fects the thought and practice of citizens of the same State, 
and of States in relation to one another, is one of the conse- 
quences of the wider error. 

Were the falsity of this dualism exposed in our Univer- 
sities and Colleges, the Churches and Schools would follow 
their example. Let the former prove, as the natural 
sciences prove their hypotheses, that the individual owes to 
society all that he has and is, all that the child owes to its 
mother (and even more, according to Plato), then surely 
something of his social ingratitude will cease. The falsity 
of individualism, the abstractness of the economic view, the 
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shallowness of a social doctrine and practice that are com- 
petitive, and of a theory of values that is materialistic— 
herein is another ample field in which true social philosophy 
may labour. And are there not new ways of social service 
which the new spirit of social enquiry might discover? And 
will not the old and well-worn services acquire new values? 

I can imagine that the industrial leader, in command of 
vast material and human resources which he now employs 
mainly to secure his own profit, might find new happiness 
in his work, and a fresh spring of inspiration and energy in 
the thought that he is standing at his station and to its duties 
for his country. He would value his triumphs as the general 
values his victories; they are the triumphs of his country. 
And I am prepared to believe that the working man, 
whether he toils in a trade or in a profession, will find his 
labour sweetened by the knowledge that its fruits are for 
the object of his devotion, his larger self, his country; which 
is there in turn for his good, its life and welfare being one 
and the same with his own. 

But I must pursue this vision no further. The nature of 
your quest is quite plain. You are, in this University, taking 
a part in bringing about practical belief in an ethical social 
truth: the coercing conviction of a far-reaching principle 
demonstrated in detail by the careful methods of science, 
demonstrated so plainly as to leave those who cling to the 
old error no excuse. You will show how amply it is illus- 
trated in the vast laboratory of human history, as the ulti- 
mate cause of its continuity and progress. And the reward 
of successful labour in this domain will be the peace within 
the State and between the States for which the world yearns. 
I can speak of it as Plotinus spoke of a still deeper source 
of peace: 

“It is our true aim and centre. We are always gathered 
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around it. We may compare ourselves to a Chorus which 
is placed around a Choragus, but which sings out of tune so 
long as it directs its attention away from him. . . but 
when it turns to him, it sings in perfect harmony, deriving 
its inspiration from him. So it is with us. We are always 
gathered round the divine (may I say the social?) centre 
of our being; and, indeed, if we could withdraw from it, 
our being would at once be dissolved away and we should 
cease to exist at all. But near as it is to us, often we do 
not direct our eyes to it. When, however, we do so direct 
our gaze, we attain to the end of our desires and to the rest 
of our souls, and our song is no more a discord, but circling 
round our centre we pour forth a divinely inspired chorale.’’? 

After all, there is only one way of serving God: it is by 
serving one another. 

HENRY JONES. 


1See Edward Caird’s “Evolution of Theology in Greek Philosophers,” 
Vol. II, p. 224. Macmillan, 1904. ' 


IV 


THE DEPTHS OF THE SEA 


LL who have taken any interest in the investigation of 

the sea during the last years will know the Michael 

Sars, and the work done by her scientific staff in the North 
Sea. Later she investigated the Atlantic and starting from 
Norway, she made for the Canaries, from the Canaries to the 
Azores and thence through the Sargasso Sea to St. John’s, 
Newfoundland, and so back to Glasgow. The ship was built 
by the Norwegian Government in 1900 to undertake re- 
searches into: the Norwegian fisheries in connexion with the 
international scheme of North Sea investigation and to study 
the conditions under which these fisheries exist. She is es- 
sentially a first-class fishing trawler, specially fitted for scien- 
tific work. Her length is about 120 feet and her gross 
tonnage 226. Her engines are 300 horse-power and can 
keep up a uniform rate of ten knots; but her coal storage is 


small, a serious consideration when the Atlantic is to be_ 


crossed. 

There are many reasons for keeping a research ship of this 
kind small, not the least being the cost of up-keep, but it was 
somewhat of an experiment to take so small a vessel for a 
prolonged ocean trip; yet no one who reads the account of 
the voyage! can fail to perceive that the experiment has 

1“The Depths of the Ocean,” a general account of the modern science 
of Oceanography based largely on the scientific researches of the Norwegian 
steamer Michael Sars in the North Atlantic. By Sir John Murray, K.C.B., 
F.R.S., etc., of the Challenger Expedition, and Dr. Johan Hjort, Director 


of Norwegian Fisheries. With contributions from Professor A. Appelléf, 
Professor H. H. Gran, and Dr. B. Helland-Hansen. Macmillan, 1912. 
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proved eminently successful. This is, in our opinion, largely 
due to the fact that the men of science on board, as well as 
the crew, were not only exceptionally able men, but were 
men who thoroughly knew their boat and its capabilities. 
The list of the scientific staff contains some of the best known 
names in oceanographic research. Each of them is a master 
in his own subject, and each is a bold experimenter, and 
through them new methods and new machinery which were 
successfully employed on this Atlantic cruise, have been 
given to the world. 

The greater part of the record of the voyage is written 
by Dr. Johan Hjort; but there are contributions by Sir John 
Murray, Professor Appelléf, Professor Gran, and Dr. Hel- 
land-Hansen. The first chapter is largely an abstract of Sir 
John Murray’s able history of oceanographic research that 
precedes the summary volumes of the Challenger Expedition. 
The abstraction, indeed, is so complete that little more than 
a string of names and figures is left, though to some extent 
the material is brought up to date by the mention of the 
numerous expeditions which have taken place in the last 
thirty or forty years. The meagreness of the references to 
the work done by the steamers belonging to Zodlogical Sta- 
tions, such as the Huxley, by the Fishery Board of Scotland 
with its steamer the Gold-seeker, and by the Irish Fishery 
Board, is perhaps made good by the recent publication of 
“The Biological Stations of Europe,” by Professor Kofoid, 
under the auspices of the United States Bureau of Education. 
Sir John Murray’s real contribution to the book is an invalu- 
able chapter of some eighty pages, on “The Depths and De- 
posits of the Ocean,” illustrated by three beautiful plans. 
This is an authoritative and adequate presentment of a sub- 
ject which he has made his own. 
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The passengers and the crew of a liner racing over the 
surface of the Atlantic are apt to imagine that under them 
is a vast layer of water of varying depth sparsely inhabited 
by a few fish. As a matter of fact, the whole of this great 
ocean is teeming with life. If, instead of taking ship, we 
could take to the water and walk across the bed of the At- 
lantic to America, starting from the shores of Western 
Europe, we should in effect be travelling through a succes- 
sion of new countries. Not only would the surrounding 
physical conditions vary as we advanced, but the animal 
and plant life would vary in correlation with the altering 
physical conditions. We should soon leave behind us the 
larger seaweeds of our childhood, such as the bladderwrack, 
and the belt of mussels, barnacles, limpets, periwinkles, dog- 
whelks and small crustacea, sea-anemones and worms, which 
for the most part inhabit the sea-beach between the upper 
and the lower level of the tide. Just about the limit of low 
water of high spring tides we should encounter a somewhat 
richer fauna and flora. In place of the bladderwrack we 
should find Laminaria; also blennies, gobies, and other small 
fish, together with the larger crustacea such as crabs and 
lobsters, hermit-crabs and prawns. Clams and scallops 
would also be seen; while the molluscan whelks and horse- 
mussels would still occur. Worms we should find crawling 
in and out of crevices and tubes in the sand, sea-urchins rest- 
ing on the bottom; or, 


“lilting where the laver lingers, 
The starfish trips on all her fingers.” 


Encrusting organisms, such as hydrozoa and polyzoa, are 
here at work clothing rocks and stones, and shells of other 
animals. Here, too, will be found an abundance of brightly 
coloured sponges, while sea-anemones—‘those flowering 
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stomachs,” as George Meredith calls them—will be still as 
plentiful as in the rock-pools left behind. 

The nature of this tract would of course vary with the 
bottom deposit. The fauna we have described in the main 
belong to a gravel and stone strewn floor. But much the 
same progressive change in the animal life would be found 
if we set out on our journey along a rocky outspur running 
into the sea, with this difference: that limpets would be cling- 
ing and barnacles anchored to the rocks. Should we start, 
however, from a flat and sandy shore, we should miss the 
large, sessile seaweeds and find instead numerous lugworms 
and many of the small crustacea such as the copepods. On 
the whole, the sand supports a poorer fauna, though on the 
sand the Zostera, a vivid green ribbon-like flowering plant, 
gives its name to the next zone we traverse. 

Walking further and further towards the depths of the 
Atlantic, we should soon lose all sight of the alge; and the 
shallow-water fish, the plaice and sole, whiting, skates, dog- 
fish and others, and cod, would give way to the megrim and 
the hake. The sea-floor would gradually change from rock 
or gravel or stones to sands, and ultimately to mud or oozes 
of various tints, their original colours often modified by the 
action of the decomposition of organic particles in them and 
on them. All these deposits are derived from the neighbour- 
ing land and are blown seaward by off-shore winds or washed 
down by rains and streams and carried out to the sea by 
rivers. 

The distance to which fine matter in suspension may be 
carried is very great. The Congo is said to carry its char- 
acteristic mud as far out to sea as 600 miles, and the Ganges 
and thé Indus as far as 1000 miles. Except in the neigh- 
bourhood of such great rivers, a subaqueous traveller would 
soon pass beyond what Sir John Murray has called the 
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““mud-line,” a line that limits the terrigenous deposits every- 
where surrounding dry land. Having reached this limit we — 
must proceed warily, for at the mud-line, at an average depth 
of 100 fathoms, we shall find ourselves at the edge of the - 
continental shelf, that rim which extends seaward to a vary- 
ing distance from all land areas, the rim on which Great 
Britain rests. Beyond lies the continental slope, a preci- 
pice more or less abrupt and more or less high, descending 
by steep declines or terraced cliffs until depths of 2000 
fathoms are reached. | 

The deepest ocean-pit as yet sounded lies in the Pacific. 
It is 31,614 feet deep, thus surpassing by 2612 feet the 
height to which Mount Everest rises above the mean ocean- 
level. Roughly speaking, the heights to which the higher 
mountains rise above sea-level is paralleled by the depths to 
which the deepest ‘‘deeps”’ sink below that level. Yet, as has 
often been pointed out, these inequalities are negligible as 
compared with the diameter of the earth, and could we 
shrivel up our globe to the size of an orange, mountain 
ranges and abysmal depths would be no more prominent 
than the rugosities of the orange skin. It may be added that 
if all the elevations on the earth were removed and filled into 
all the hollows, we should have a world smooth as a billiard-. 
ball and completely surrounded by an ocean 1450 fathoms 
deep. ‘This is called the ‘mean sphere level.” 

The Atlantic has an average depth differing but little from 
the “mean sphere level.” Compared with the other great 
oceans, it has an unusually large area of comparatively shal- 
low water. Of its total area 27.5 per cent. is covered by 
water less than 1000 fathoms deep; 18 per cent. lies between 
1000 and 2000 fathoms; and 47 per cent. between 2000 and 
3000 fathoms; the remaining 7.5 per cent. is still deeper. 

At the foot of the continental slope lies an illimitable 
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plain, of a uniform dull, greyish-buff colour, flat and feature- - 
less as the desert, and only diversified by an occasional as 

yet uncovered rock or wreck or the straight line of a recently 

laid cable. This plain continues with hardly a change in 
scenery or in level until we approach the great mid-Atlantic 

ridge. As Bruce has shown, this ridge, which roughly bisects 

the Atlantic, extends from Iceland as far south as 53° of 

south latitude, with a slight and quite inexplicable break just 

under the equator. The ridge runs almost parallel with the 

eastern contour of North and South America, which in turn, 

as the ordinary map will show, roughly corresponds with the 

western contour of Europe and Africa. From time to time 

the ridge rises above the surface of the water, as in the 

Azores group, St. Paul’s Rocks, Ascension, Tristan da 

Cunha, and Gough Island. 

Having ascended the eastern and descended the western 
slope of this mid-Atlantic ridge, we should again traverse 
plains of greyish ooze far more extensive than any level land 
tract known to geographers, and as we approached the 
American coast we should gradually pass through, in reverse 
order, the zones of life traversed when leaving Europe. On 
the eastern coast of America the slope is much more gradual 
than on the western coast of southern Europe and Africa. 
Moreover, the terrigenous deposits of North America ex- 
tend further to sea. This is mainly due to the fact that the 
winds of the North American coast are, as a rule, off-shore, 
whereas those of the Old World are mostly on-shore. It is 
common knowledge that our “weather” comes from the 
west. Here and there on the wearisome, monotonous scene 
we have mentally traversed would be seen, half immersed 
in the ooze, some yet uncovered rock or stone dropped by a 
passing iceberg, or a piece of pumice thrown out by some 
volcano, which, after floating about on the surface for a 
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time, has become water-logged and dropped to the bottom; 
or, again, the wreckage of men’s ships,— 


“The wrecks dissolve above us: their dust drops down from 
afar— 
Down to the dark, to the utter dark, where the blind white 
sea-snakes are,’’— 


or the bones and skeletons of whales and fishes and sea-birds 
lie awaiting burial by the ceaselessly falling Foraminifera. 

If we examine a specimen of the ooze just described we 
shall find it consists of countless millions of small, micro- 
scopic, chalky shells, the innumerable homes of unnumbered 
unicellular animals, which, when alive, floated on the surface 
of the ocean. The great mass of these belong to the group 
of Foraminifera, microscopic animals which have the power 
of secreting calcium carbonate from the sea-water and build- 
ing it up into shells of many chambers. These shells, com- 
pacted together, form the white cliffs of our coasts and the 
chalk downs of our southern coasts. Foraminifera are ca- 
pable of extraordinarily rapid reproduction, and at times the 
~ surface of the sea is almost packed with them. No less than 
22,500,000 square miles of the Atlantic bed is covered with 


the shells of these organisms. Some twenty kinds have been 


classified. ‘The commonest genus amongst them is the 
Globigerina, and hence the deposit itself is known as Globi- 
gerina ooze. At what rate the deposits thicken we do not 
know, but those whose business it is to lay marine cables 
have evidence that in some places about one inch is deposited 
in ten years. Like other unicellular, floating organisms, 
Foraminifera are kept floating whilst alive by the secretion 
of either air bubbles or oil globules lighter than water. 
When the animals die the floats cease to act and their bodies 
sink slowly down in a never-ceasing rain of marine dust, 
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covering and obliterating inequalities on the ocean floor, and 
clothing the sea-bottom with a mantle of monotony. 
These monotonous plains, which Kipling has called 


“The great grey level plains of ooze,” 


are, as a rule, at a depth of about 2000 fathoms: only in a 


few places does the Atlantic bottom sink over 3000 fathoms 


below the level of the ocean surface. 

While the main area of the Atlantic is covered by the 
Globigerina ooze, there are a few small tracts off the west- 
ern coast of northern Africa and around the Azores where 
this deposit is replaced by the shells of certain floating or 
pelagic molluscs known as pteropods. Again, there are com- 
paratively large tracts, one forming a wide and irregular 
ring round the Bermudas, another an irregular patch to the 
west of the Canaries, in which red clay takes the place of 
Globigerina ooze. Red clay is much more abundant in the 
Pacific Ocean, and is probably the most widely distributed 
of all deep-sea deposits. Usually of a reddish colour, at 
times it passes into a dark chocolate hue due to the presence 
of a number of small grains of pyroxide of manganese. As 
a rule, red clay contains little or no calcareous shell matter, 
but flinty or siliceous organisms, sponge-spicules or the skele- 
tons of Radiolaria or of diatomes are often to be found in 
it. The most constant of its inorganic elements is pumice in 
all stages of disintegration. Oxides of iron and manganese 
nodules, either as minute granules or as secretions round 
other remains, not infrequently attain the size of marbles. 

Under certain circumstances, and if exposed for long 
periods of time, the thin calcareous shells of the Foramini- 
fera are soluble in sea-water, and thus it comes about that 
at a depth of some 2500 fathoms the Globigerina shells are 
dissolved and so never reach the bottom. In their place we 
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find at depths, say below 3000 fathoms, the bed of the sea 
covered either with volcanic material or with flinty Radio- 
laria skeletons, or, still more rarely, with a diatome ooze, 
also siliceous. Like the Foraminifera, the Radiolaria are 
unicellular organisms buoyed up by floats of various kinds on 
the surface of the sea. But instead of secreting a skeleton 
of carbonate of lime, their skeleton is composed, like that of 
many sponges, of spicules of flint or silica. This substance is 
much less soluble in water than chalk, and consequently 
radiolarian ooze covers a considerable area of the sea bot- 
tom in the very deep waters of both the Pacific and Indian 
Oceans. The second siliceous deposit is distinguished by the 
predominance of the skeletons of the lowly forms of plant 
life, the diatomes. This deposit is particularly associated 
with a band across the north of the Pacific and a great girdle 
round the Antarctic land. 

In describing this imaginary journey across the ocean bed 
we have spoken of the things we should “‘see’’; but in reality 
we should see nothing at all unless we were gifted with the 
power of seeing in the uttermost darkness. At the bottom 
of the Atlantic a darkness prevails with which the blackest 
night on land would seem comparatively twilight. No ray 
of sun or moon can pierce through anything like 2000 
fathoms of water, and the only light ever seen at these great 
depths is due to the phosphorescence of certain of the deep- 
sea organisms. How far this phosphorescence is visible is 
still a matter about which we want more knowledge. We 
know that these luminiferous organs vary immensely in com- 
plexity and in power. Many of the lower light-givers 
(invertebrates) secrete a luminous mucus or slime, but 
others, especially the fish, have very highly organised luminif- 
erous organs as complex as eyes, and these are segmentally 
situate, so that in walking across the ocean bed we should 
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from time to time see a blurred glare at our feet, like an in- 
effective lamp in a London fog, and from time to time a fish 
would pass gleaming from prow to stern with rows of lights, 
like a miniature liner with her port-holes all aglow. 

The poet has told us that: 


“The sun’s perpendicular rays 
Illumine the depths of the sea.” 


But the poet is only partially right; the sun’s rays do not 
really reach the depths. Till the transatlantic voyage of the 
Michael Sars, the limit to which light penetrated the ocean 
water was generally thought to be at about 300 fathoms. 
But Dr. Helland-Hansen, the author of the illuminative 
chapter on ‘‘Physical Oceanography,” has devised a new 
and more perfect photometer than any that has hitherto 
been used at great depths. At its very first trial, near the 
Sargasso Sea, the apparatus acted perfectly. As far down 
as 500 fathoms the photometer registered light, and in con-. 
siderable quantities; but at a depth of roughly 850 fathoms 
the most highly sensitive photographic plates were unaffected 
even after an exposure of two hours. This apparatus is 
figured on page 249 of the volume, and is obviously a great 
advance upon anything that has hitherto been used. Very 
sensitive pan-chromatic plates were used, and the result of 
the experiments made at noon on the 6th of January, 1910, 
with a clear sky, “show that a good deal of light penetrates 
to a depth of 1000 metres—considerably deeper than was 
previously supposed.” At 50 fathoms the rays were of all 
colours, though red rays were beginning to fade out; at this 
depth the red rays were, in fact, fewer in number than the 
green; blue and ultra-violet rays already predominated. At 
250 fathoms the effect of the red and green rays was imper- 
ceptible even after a long exposure of plates especially pre- 
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pared to register them. The ultra-violet and the blue rays are 
those which penetrate deepest. ‘These records correspond 
closely with the observations of Hermann Foll in his diving 
expeditions in the Mediterranean. At a depth of 15 fathoms 
dark red animals looked to him quite black, whilst the green 
and blue-green alge appeared lighter in colour. A coloured 
object of course looks black when untouched by rays of its 
own colour. In accord with this absence of red rays below 
250 fathoms, we find a very large number of crustacea, some 
of them of considerable size, and all of a most brilliant red 
colour—scarlet as a boiled lobster—swimming about in the 
seas just below the lower limit of the penetration of the red 
rays. As a rule, however, in this region the fish are black 
in colour, though closely allied species of the same genus, 
variegated and light in hue, are swimming about in the upper 
waters. 

Not only is there no light, but there is no sound at the 
bottom of the sea except for the rare explosion of a sub- 
marine volcano, and even when that occurs the noise must be 
somewhat mufiled. 


“There is no sound, no echo of sound, in the deserts of the 
deep.” 
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Down there all is dark, and all is silent. It is also con- 
foundedly cold. The temperature of even the surface waters 
of the sea varies comparatively little compared with the 
fluctuations of heat and cold on land. On land temperatures 
as low as —90° C. and as high as 65° C. have been registered, 
showing a range of 155° C. At sea the range is only 33.8° 
C., lying between —2.8° C. and 31° C. As a rule, at the 
bottom of the deep sea there is a uniform low temperature. 
Whether in the tropics or in the polar regions, the bottom of 
the ocean registers a temperature of between 2° C. and zero, 
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though in many places it falls below the freezing-point of 
fresh water. | 

These cold waters are, further, very still; at the bottom 
of the ocean there is a great calm. The waves that churn 
the surface overhead are unfelt at the depth of a few fath- 
oms; even the great surface currents which stream along 
the upper waters of the ocean are hardly perceptible below 
some 200 fathoms. There are, of course—as the wear and 
tear of cables teach us—places where deep-sea currents are 
strong; but, on the whole, the abysses of the sea are cold, 
noiseless, and motionless. The monotony of the surroundings 
is increased by the fact that no diurnal or seasonal change 
reaches those great depths. Summer and winter, spring and 
autumn, are to them unknown; for them there is no such 
thing as night and day, seed-time or harvest. Probably the 
inhabitants of these abysses breed all the year round, as land 
forms do in the tropics. ‘There we find insects and other 
animals showing no seasonal change of life, eggs, larva, 
chrysalises, imagoes all existing at one and the same time. 

Deep-sea animals live at a tremendous pressure. Every five 
fathoms we descend in the sea the pressure increases by one 
atmosphere, and at a depth of 3000 fathoms the pressure on 
each square inch of the body of an animal amounts to three 
tons, whereas at the surface of the waters it is about fifteen 
pounds. So great is this pressure that unless special pre- 
cautions are taken the glass of the thermometers which meas- 
ure the bottom temperatures is crushed to powder. 

It used to be thought that the depths of the sea were un- 
inhabitable, and then again it was thought that could we 
explore them they would reveal animals known hitherto only 
as fossils, or perhaps indeed some strange creatures which 
would come into no class or subdivision of our modern 
zoological classifications. Neither of these conjectures has 
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proved to be correct. The bottom of the sea is fairly well 
populated, and, with one or two not very striking exceptions, 
its exploration has revealed no persistent fossil types, and 
certainly no forms which do not readily fall into existing 
zoological systems. But the conditions which we have at- 
tempted to depict undoubtedly have had a great influence on 
the structure of the deep-sea animals. Many of them have 
retained and others have acquired a radial symmetry, and, 
planted as many of them are in the semi-fluid ooze exposed 
to a ceaseless shower of Foraminifera, they have acquired a 
certain ‘“‘stalkiness.” This ‘“‘stalkiness” is shown by many of 
the ccelenterates and the sponges, by tunicates, and above all 
by the stalked sea-lilies. Animals with legs and tentacles 
have in the depths developed longer legs and longer ten- 
tacles. In fact, the tentacles are many times the length of 
the body, and stretch out through the water in all directions, 
acting in the place of eyes. In the fishes certain of the fin- 
rays are prolonged and, like the barbels and tentacles, act 
as sensitive outposts. Many deep-sea animals have become 
sightless; others, as they approach the bottom, develop 
larger and more efficient eyes, sometimes standing out from 
their heads like binoculars, or even borne on the ends of 
stalks, as is the case in some of the eight-armed cephalopods 
and in the larve of certain fishes. 

Many of the fish are black, and, what is more remarkable, 
they are dark inside as well as out. The cavity of the mouth 
and of the body are alike lined by tissues of the blackest hue. 
Others are almost transparent, and, indeed, one can easily 
read print through the body of.a Leptocephalus, the larva 
of the common eel, which is so transparent that one would 
not be able to see it in a dish but for the presence of pigment 
in its eyes. But these larve pass up to the surface at a very 
early stage, and their transparency may be due to the fact 
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that they are destined to a surface life. Many other forms 
are, however, very gorgeously coloured, and yet, as far as 
we know, “their glory is concealed,” for there is no light and 
often no eye to note the brilliant blues—the oranges, the 


- greens and reds, the viclets and purples—which deck their 


bodies. Perhaps it may be connected with the temperature 
at which they live that they show a marked inability to se- 
crete calcareous skeletons: the bones of deep-sea fishes are 
curiously soft and their scales thin. Their bodies, or mus- 
cles, have lost the usual elasticity, and when one pinches a 
hake, as when one pinches a patient suffering from beri-beri, 
the mark of the finger and thumb persists. Even the deep- 
sea sea-urchins present but a soft skeleton, the carapace of 
the crustacea becomes chitinous, and the shells of the mol- 
lusca thin and translucent. Calcareous sponges have not 
been found in the depths. The exact reason for this de- 
ficiency in the power of depositing lime is obscure. It is 
certainly not due to a lack of material dissolved in the sur- 
rounding waters; but it is curious to remark that animals 
with a flinty skeleton seem to show an increased power of 
secreting silica in deep-sea waters. Another unexplained 
peculiarity of deep-sea animals is their tendency to reduce 
the size of their breathing apparatus. The gills are reduced 
in number and in size, and in some cases have almost dis- 
appeared. There is also a great tendency amongst deep-sea 
organisms to produce spines and processes—a fact which is 
recorded over and over again in the specific names which 
systematists have applied to deep-sea forms. 

One of the most novel experiments carried on by the 
Michael Sars was measuring, at varying depths, the actual 
velocity and strength of the current which passes in and out 
of the Straits of Gibraltar. By the use of Ekman’s current- 
meter, Dr. Helland-Hansen was enabled to add very largely 
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to our knowledge of the rate at which the upper water 
sweeps eastwards from the Atlantic into the Mediterranean, 
and the deeper waters sweep west. Hourly variation was 
very marked, and at times even the upper current went west- 
wards. These variations appear to coincide with certain 
tidal movements. 

Another remarkable feature of the Atlantic cruise was 
the number of nets and trawls the Michael Sars was able to 
keep out at once. Sometimes as many as seven or eight or. 
even ten were dragging through the water at different levels 
on the same line. In this way very large collections were 
made at certain determined horizons, and these are now be- 
ing worked out and will be published in full under the 
auspices of the Bergen Museum. It is interesting to note 
that the Michael Sars in its numerous dredgings found that 
the contents of the nets were, on the whole, practically identi- 
cal in character when the nets were set at constant depths. 
Down to 75 fathoms there were small colourless fish of 
many species, fish eggs of many sizes, and larval eels in 
several stages of growth. ‘These were accompanied by a 
series of transparent invertebrates of the usual pelagic type. 
From 150 down to 250 fathoms, small silvery fish with tele- 
scopic eyes, beautiful to look at but feeble swimmers, drift-- 
ing hither and thither in the waters, were taken. But 
perhaps the most numerous of all fishes was a grey Cyclo- 
thone; and here too were found a number of red crustacea. 
Between 500 fathoms and 1000 fathoms the grey Cyclo- 
thone was replaced by a completely black but closely allied 
species; red prawns were still in abundance, and, what is 
more remarkable, red chetognaths and red nemertines, and 
there were also numerous species of black fishes and many 
dark brown medusez. In these deeper hauls many animals 
of great rarity were taken:. for instance, the little-known 


‘ozIs [vinjeu Jey “Wi gbL ‘jsvog uvolify seq 


SapIvV}U9 J, proig Yq ysyep33ny) powie-3Yys1y jo snud£) MONT 


‘pasiepua A]WYSI[g “Ul CogI fo YyJdap UIYyWAA ‘JUaTIND seynsy 
sakq s1doosazay, ywAar (sugougiygup) podoyeydad powiv-jysiq 


‘The Depths of the Sea 199 


cephalopod Spirula and a species of Melanocetus, the type 
of which was discovered only recently in the Indian Ocean. 
Other fish were also taken which had hitherto been found 
only in the Indian or the Pacific Ocean. | 

One of the triumphs of this expedition was to extend still 
further the brilliant researches of the Dane Schmidt into the 
obscure life-history of the common eel, supported as they 
had been by certain finds of the Irish Fishery Board. The 
Michael Sars captured younger stages of the larva (Lepto- 
cephalus) than had hitherto been taken; in fact, specimens 
found south of the Azores, and Hjort says he presumes 
“that this peculiar distribution can only be explained by 
supposing that the eel spawns south of the Azores and that 
the eggs and larve pass through their early stages there, 
being later carried into the North Atlantic and towards the 
coast of northern Europe by the Gulf Stream.” 

Although as a general rule the deep-sea forms tend to 
run rather small, there are exceptions to this, especially in 
the polar regions. There we find certain isopod crustacea, 
represented on land by the wood-louse and on our shores by 
small forms barely an inch long, growing to the size of cray- 
fish or lobsters; while very large pteropods, a group of float- 
ing mollusca, which at the surface seldom surpass an inch 
or two in length, have at great depths been taken over two 
feet long. Again, a remarkable 4 ppendicularia, usually quite 
tiny, attains at great depths five inches in length with a 
notochord as big as a lamprey’s. Many of these larger 
forms are found in the polar areas, and not only within the 
Arctic and Antarctic circles do the deep-sea forms surpass 
their shallow-water relatives in size, but the bottom fauna in 
these areas is peculiarly rich both in the number of species 
and in the number of specimens. 

Animals which live at the sea-bottom, or on the shore or 
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at moderate depths on the continental shelf, so long as they 
are embedded in the ooze, or attached to stones or burrow- 
ing in the mud, or lying on the ground with feeble or no 
power of locomotion, are known to students of the sea as 
Benthos. Another category of animals, and a very impor- 
tant one, is the Plankton. The Plankton comprises all ani- 
mals that drift. They may have organs of locomotion, but 
their powers of movement are entirely insignificant compared 
with the currents which sweep them along. _Few of the 
smaller ones, swimming as hard as they can, progress more 
than a few inches a day, and yet, in comparison with their 
bulk, their locomotor organs are really moving them along 
as fast as the legs of a cantering pony. Planktonic animals 
are, however, readily moved by the waves, by the wind, by 
the tide, but they have little control over their translocation. 
Now a great deal of the Plankton is confined to the surface 
of the sea, and here, if we examine the fauna, we shall find 
innumerable animals of very various kinds. We have first 
of all a large part of the Plankton consisting of such organ- 
isms as Sagitta, many marine worms, tunicates, small crus- 
tacea such as copepods—some of them as brilliant in 
colouration and design as any firework—many jelly-fishes, 
certain molluscs, and a few fish. But most important of all 
the members of the permanent Plankton are the protozoa 
and the minute alge which swarm on the surface of the sea. 

These alge are the source of all life in the sea. They 
alone are capable, in the sunlight, of building up organic 
compounds out of the inorganic matter around them, and 
on them the whole of the marine fauna, from whales to the 
microscopic, unicellular protozoa, from the surface forms to 
the abysmal forms, ultimately depend for their food supply. 

Then we have a second group of surface Plankton which 
is composed of the larval stages of fishes, molluscs, star- 
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fishes, sea-urchins, crustacea, worms, and many other groups. 
No matter where these animals lay their eggs, their larve, 
as a rule, float to the surface of the water and there drift 
hither and thither in incredible numbers. When one recalls 
the fact that the right-whale (Balena), often fifty feet long, 
and perhaps the largest agglomeration of flesh—or pro- 
toplasm—is nurtured on the drifting, floating organisms, one 
appreciates the fact that the Plankton forms indeed a very 
large feature in the life of the sea. 

One of the most interesting contributions that the Michael 
Sars has made to our knowledge of this surface fauna is by 
Dr. Gran. He is responsible for a comprehensive chapter 
on the Phyto-plankton, or the drifting plant-life of the sea. 
Careful microscopic examination of the bottom of the sea 
revealed a long time ago certain calcareous rods and plates 
known as rhabdospheres and coccospheres, little calcareous 
bodies belonging to microscopic organisms. Systematically 
these skeletons belonged to organisms on the border-line 
between animals and plants, and these organisms are so 
minute that they are only occasionally caught by the finest- 
meshed nets that sweep the surface of the sea. So minute 
are they, that to separate them from the sea-water we have 
to use either an ultra-fine filter or an apparatus known as 
the centrifuge, which, whirling round at a great rate, is able 
to drive the solid matter suspended in the water to the fur- 
thest limits of the bottom of two rotating test-tubes. In the 
“Science of the Sea’’! it is stated that “only the waters of the 
Mediterranean have been investigated for these forms by 
methods other than the ordinary tow-nets: it would be of 


1“Science of the Sea,’ an elementary handbook of Practical Oceanography 
for travellers, sailors, and yachtsmen, prepared by The Challenger Society 
for the Promotion of the Study of Oceanography. Edited by G. Herbert 
Fowler, B.A., Ph.D., F.L.S., etc., sometime Assistant Professor of Zodlogy, 
University College, London. With illustrations and charts. Murray, 1912. 
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great interest to discover their distribution in oceanic waters 
generally.” This Dr. Gran has done. 

On the Challenger Sir John Murray used to obtain these 
- microscopic creatures, now known as the Coccolithophoride, 
by allowing a glass of sea-water to stand for some hours, 
when the organisms sank and attached themselves to fine 
threads placed at the bottom of the tumbler. As we have 
seen on more than one occasion, organisms of the minutest 
size have been also discovered by examining Nature’s own 
filter, the pharynx or stomach of the salps which float about 
in the surface waters. The Coccolithophoride appear to be 
abundant in the open ocean of the tropical and sub-tropical 
waters, but they become rare at temperatures below 45° F. 
They exhibit a great variety of external forms. And, as Dr. 
Gran writes, notwithstanding their small dimensions these 
microscopic calcareous creatures occupy a very important 
place in the economy of the sea, and their shields of lime, 
which may be met with in geological deposits dating as far 
back as the Cambrian period, show that they have retained 
their shape practically unaltered through immeasurable ages. 

They are almost entirely oceanic and mostly belong to the 
warmer seas. In coastal waters, where the salinity is lower, 
they are scarcer, but the commonest species, the little Pon- 
tosphara huxleyi, has been found even in the Baltic, and 
there in such immense quantities (five to six million organ- 
isms per litre) that the calcareous cells with their strong 
refraction gave a milky appearance to the waters of the 
inner parts of the Christiania fiords during the hot summer 
of 1911. Dr. Gran carried on his investigations on these 
forms from the Canaries to Newfoundland, and thence 
across to the Irish coast, and as a result he came to the con- 
clusion that these very minute organisms, which pass with 
ease through the meshes of the finest silk nets, are far more 
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abundant than any others in the open sea, whilst the larger 
diatomes and the Peridinee appear comparatively scanty in 
numbers although rich in species. 

Dr. Gran made very careful investigations as to the depths 
to which the surface algz sink,—the alge which are the ulti- 
mate food supply for all the fauna of the sea. Samples were 
regularly taken from the surface and at depths of 10, 25, 
3734, and 50 fathoms below the sea-level. At depths greater 
than 50 fathoms algal life was extremely scanty. The maxi- 
mum algal life appears to lie somewhere about 25 fathoms, 
which corresponds with what Lohmann had found to be the 
case with the Mediterranean Coccolithophoride. This 
further corresponds with Schimper’s observations made in 
the Antarctic during the Valdivia expedition. He found 
that the maximum of algal life lay between 20 and 30 fath- 
oms, that it totally disappeared below 100 fathoms, and that 
the great bulk lay above the 50-fathom level. 

It has been observed by Hansen that plants in the sea are 
often so rare that it is difficult to understand how the animals 
can get enough nourishment, and yet the green and, as a rule, 
microscopic alge have to produce enough food to support 
every single marine animal from the surface down to the 
deepest abyss. Hansen worked largely with vertical tow- 
nets, through whose meshes these minute Coccolithophoride 
passed with ease. But taking everything into consideration, 
one would not feel very happy about one’s food supply if 
one were a marine animal and thoroughly understood the 
economics of the ocean. The margin would strike one as 
very small. 

Lohmann has studied, with the greatest minuteness and 
care, the quantities of all the Plankton organisms in Kiel Bay 
throughout a year, and he has calculated the volume of the 
various groups in the Plankton in the different water masses 
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of this area at all seasons. In the winter months the alge 
seem easily outnumbered by the animals, and from Decem- 
ber to February they scarcely form a third of the total 
Plankton, the floating and drifting living organisms. In the 
summer months, however, they preponderate and make up 
sometimes as much as 75 per cent. of the total. He calcu- 
lates that the plants on an average make up 56 per cent. and 
the animals 44 per cent. of the total drifting organisms in 
these regions—not a very large margin of safety for the 
animals. 

It should perhaps be mentioned that much of this floating 
Plankton is, like the abysmal fauna, highly phosphorescent 
and is indeed the phosphorescence with which we are all 
familiar. It was surface phosphorescence that the ever- 
observant Pepys noticed when he described the “strange na- 
ture of the sea-water on a dark night, that it seemed like fire 
upon every stroke of the oar.” 

Between the floating Plankton on the surface and the inert 
Benthos at the base of the ocean, be it shallow or deep, are 
a number of actively swimming organisms—mostly fish, but 
also cuttlefish, whales, seals, dolphins and porpoises, crus- 
tacea, a few worms and medusz, and a certain number of 
members of less well known groups. These forms are capa> 
ble of swimming strongly and making headway against 
effective currents or tides and are collectively known as 
Nekton. They not only traverse wide stretches of water in 
the same horizon, but they are capable of descending and 
ascending vertically, and no doubt at times many of them 
form substantial additions to the larder of the animals liy- 
ing at the bottom. 

During the last meeting of the British Association, which 
was held at Dundee, a discussion took place about life and 
the origin of life. Many learned professors expressed their 


‘QZIS [BINJEN 
‘ur LL6 
‘ySBOD UBOLIFY 
seq 
*sday JO 
dred w3zy 
ay} uo 
sMe]o pue 
souids o1jeydao 
ele 
aprjowmoy{ 


DIUNYIO]OULO FY 


' The Depths of the Sea 205 


opinions, but nobody seemed very successful in defining life. 
As far as one who was not there can form an opinion from 
the reports of the discussions, most of the authorities “‘came 
out by that same door wherein they went.”’ 

It is not easy to define life—in fact, it has not yet been 
done. We can only describe life by enumerating the attri- 
butes of living matter, and there is one attribute which is 
rather apt to be overlooked and may have been overlooked 
at Dundee. This is rhythm. Living matter is rhythmic. 
From the contractile vacuole of the amceba to the heart of 
man there is a definite repetition of action at more or less 
definite intervals, and there is, as Mr. Johnstone has so ably 
pointed out in his “Life of the Sea,”’! a rhythm in the ocean. 

There is a rhythm of the tide, a rhythm which corresponds 
with the rise and fall about twice every twenty-four hours, 
and that is involved in a still bigger fortnightly rhythm cor- 
responding with the full and the new moon; for about half- 
way between these two phases the tide rises more slowly and 
to a lower height, and again, just as there is a half-daily and 
a half-monthly rhythm, so we have a half-yearly rhythm in 
the vernal and autumnal equinoxes. So regular are these 
rhythms that the tide is calculated years in advance, for all 
parts of the world, and navigators rely trustfully on these 
calculations, and the calculations are not found wanting. 

This rhythmical change has impressed itself upon many 
marine organisms. As Mr. Johnstone reminds us, to keep 
cockles healthy in aquaria under artificial conditions one must 
run the water off the tank at least once a day so as to simulate 
a low tide. Convoluta, a small and lowly worm which lives 
on the sand and burrows beneath it when the tide is ebbing 
off the beach, kept in a laboratory in vessels of sea-water, 


1“Vife in the Sea,” by James Johnstone, B.Sc. Fisheries Laboratory, 
University of Liverpool. Cambridge: University Press, 1911. 
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periodically burrows under the artificial sand at the bottom 
of the vessel when the real tide is normally going out. The 
phosphorescence of the surface organisms which we have 
noticed above only comes into play at best some time after 
sunset. If these surface organisms capable of producing 
phosphorescence be kept in an aquarium in a dark room, the 
same remains true. Although they are exposed to no secular 
change of light and darkness, they only show their lights at 
a time when the outside world is dark. The same is true, 
as Gamble and Keble have shown, with the chamzleon- 
shrimp, which in the sea shows a variety of protective colour- 
ing during the daytime, but at night becomes a transparent 
blue. Hence it is obvious that the tide has produced an effect 
which is lasting on certain organisms even when they have 
been removed from their natural surroundings and the tidal 
influence for considerable periods. 

Then again we have a rhythmical change of temperature, 
which is fairly constant for given places in the sea. About 
February and March the sea is at its coldest, but it gradually 
warms up until in August it attains its highest normal temper- 
ature. Of course in all these rhythms there are many disturb- 
ing features, such as the weather. But these can fairly easily 
be discounted. Just as we have an annual rise and fall of 
temperature, so do we have a daily one, the temperature 
being at its lowest about sunrise, and gradually rising till 
about the middle of the afternoon. And again, there is a fort- 
nightly rhythm, inasmuch as near the land the sea is warmer 
in the summer just after the time of new or full moon, and 
colder at the same periods during the winter. 

Other rhythms might be pointed out, such as those depen- 
dent on the intensity of sunlight, and on the degree of salinity, 
which in turn depends to a very large extent on the water 
circulation of the sea. The pulsing up of the Gulf Stream is 


The Depths of the Sea 207 


the direct result of this circulation, and affects not only the 
warmth but the salinity of the waters on our western shores. 
“The water is saltest when the drift is strongest, in the 
months of February to June, and is less salt when the drift is 
weakest, in the months of November to February.” All 
these features have a profound influence on the life of the 
ocean, and a remote influence on land animals whose ancestry 
was marine. 
A. E. SHIPLEY. 
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HE pleochroic halo has been for many years a mystery. 

Occurring in enormous numbers in certain rocks, more 
especially in the micas of granites, and exhibiting a strange 
regularity of structure, it seemed more difficult of explana- 
tion the more it was studied. Petrographers put forward 
many theories to account for its origin. These we have not 
space to enumerate. Suffice it to say that an explanation was 
impossible before certain facts in radioactive science became 
available. We shall briefly refer, first to the appearance pre- 
sented by haloes, and secondly to the facts which afford the 
required explanation of their genesis. Finally we shall draw 
certain deductions not without importance. 

The halo is most often to be found in the iron-bearing 
micas—e.g., in biotite. It presents the appearance of a disk- 
shaped or ring-shaped mark of such minute dimensions as 
to be entirely invisible without the aid of the microscope. 
When carefully measured it is found to possess a maximum 
radial dimension of 0.040 mm.; but a very large number— 
the greater number—will be found to possess a radial dimen- 
sion of 0.033 mm., the larger haloes being, indeed, compara- 
tively scarce. There is always a minute and apparently 
crystalline particle occupying the centre of the full-sized halo. 

Figure 1 shows the appearance of a halo of the smaller 
size in mica (biotite). The light is being transmitted 
through a thin section of the rock. It is polarised and the 
intense absorption of it by the halo is clearly shown. If the 
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polariser is rotated the halo almost disappears. This re- 
markable absorption—greatly transcending that of the bio- 
tite itself—has given rise to the term pleochroic halo. 

The regularity in the size of haloes has led to the dis- 
covery of their mode of origin. They are a phenomenon’ 
depending upon radioactivity. The central particle contains 
radioactive substances and this fact accounts for the genesis 
of the halo. How? 

The fact that certain rays proceed from radioactive sub- 
stances when in process of transformation is well known. 
The nature of the rays has been investigated by many obsery- 
ers. There are three sorts of rays—designated a, B, and y. 
The last two do not concern our present consideration. The 
first is the cause of the halo. It consists of a helium atom 
expelled from the transforming body with great velocity— 
a velocity so great that if unchecked it would carry the he- 
lium atom round the earth in less than two seconds. 

These a rays have been carefully and minutely investi- 
gated. When the parent radioactive element, uranium, 
undergoes its first atomic transformation and becomes ura- 
nium 2 an alpha ray is expelled. Uranium 2 in turn trans- 
forms spontaneously into ionium, expelling, in the process, a 
second helium atom. Jonium transforms to radium, giving 
off yet another helium atom, and so on till eight helium atoms 
are expelled. The following table embodies these changes: 
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The numbers given in the table are very important to the 
subject we are considering. They are the distances in centi- 
metres to which the several alpha rays will penetrate in air 
of ordinary pressure and temperature. They are derived 
from measurements made by Geiger. The helium particle, 
in spite of its great initial velocity, is rapidly stopped by col- 
lision with the particles of air or by deflection from its course. 

But there is another radioactive family of elements—that 
which has thorium as the parent substance. In this we may 
write down a similar table of alpha radiation: 
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When we compare this table with the former table we see 
that the most penetrating ray in the thorium family—that 
attending the transformation of thorium C2—attains a 
greater distance in air—8.60 cms.—than does the most pene- 
trating ray in the uranium series—i.e., that of Ra C—6.94 
cms. The difference is quite appreciable. 

Bragg has determined the penetration of the alpha ray 
in various media and has deduced the result that the length 
of path of the ray depends on the square root of the atomic 
weight of the elements traversed. It matters not how they 
are combined one with another. This means that, knowing 
the chemical composition and density of a medium—solid, 
liquid, or gaseous—we can calculate accurately the distance 
to which any particular alpha ray will penetrate. Now when 
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we apply this to the mineral biotite, in which the haloes so 
commonly occur and the chemical composition and density 
of which we know, we find that the most penetrating of the 
rays of the uranium family of radioactive substances would 
just penetrate 0.033 mm., and the most penetrating of the 
thorium rays would penetrate 0.040 mm., which distances 
exactly correspond with the radial dimensions of the two 
kinds of haloes. This is strong evidence—very strong evi- 
dence—that the halo is formed by the alpha ray. The 
evidence for this view proves conclusive as we proceed with 


‘our investigation. 


At this stage we may ask whence the generating rays pro- 
ceed. The answer is, from the small particle always found 
in the centre of the halo. It has long been known that the 
central particle of the halo is often the mineral zircon. 
Now, Strutt has shown that zircon generally, if not always, 
contains a relatively large amount of radioactive elements. 
This strengthens our hypothesis. Further, the central par- 
ticle always appears to be of a nature likely to contain either 
uranium or thorium. 

It will now be apparent that, according to the hypothesis 
of their radioactive origin, haloes cannot be really disk- 
shaped or ring-shaped, but must be spherical in form, for 
the alpha rays are projected in all directions from the central 
particle. In accordance with this expectation, it is found 
that no matter in what direction we cut the mica, the halo 
presents a circular form. The appearance presented is, in 
fact, that of a section of a sphere or of a sphere seen in per- 
spective. Furthermore, we find disk-shaped marks of small 
dimensions and not showing the central, originating particle. 
These are sections taken off the centre of the sphere—what 
may be called caps cut from the sphere. There is, then, no 
doubt that the halo is really spherical in form. It is a region 
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of the mica which has been traversed by the rays proceeding 
from the central particle and which has, in some way, been 
darkened by the passage of the ray. We must consider this 
more closely. 

In ascribing to the alpha ray the power of chemically 
affecting the substance of the mica, we are by no means ven- 
turing beyond the probable. For, in point of fact, it is known 
that these rays can produce changes of a chemical nature 
in matter which they traverse. In the case of gases we find 
that ionisation attends the passage of the ray, and the gas 
in consequence becomes a conductor of electricity. This 
phenomenon is ascribed to the power of the ray to liberate 
electrons from the gaseous molecules. Under proper con- 
ditions we find, further, that new chemical combinations may 
be formed and old ones broken up by the ionising activity 
of the rays. Their power of affecting the photographic 
plate is nothing more than the demonstration of the chemical 
effects of these rays in the case of solids. The subject is an 
extensive one. ‘There is no doubt that the assumption that ~ 
the darkening of the mica is due to a chemical effect of the 
alpha radiation activity upon it over long periods of time 
involves nothing that does not harmonise with our ie 
knowledge of the properties of these rays. 

Bragg has studied the ionising effects of the alpha ray 
with great care. By special means he has been able to meas- 
ure this effect at every point along the path of the ray. 
Figure 2 depicts the general result of his experiments. 
Bragg found that the ionisation effected by these rays is by 
no means uniform along the path of the ray. This he demon- 
strated by showing that the conductivity of the gas was by no 
means uniform along the path of the ray. He plots the con- 
ductivity, or amount of ionisation, vertically, and the path of 
the ray horizontally. The ionisation is small at firat, but 
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the curve soon begins to rise, and rises with great steepness 
till a maximum of ionisation is attained just before the ray 
ceases to act. The dotted line reveals the observed numbers 
of ions at different points along the path of the ray. All 
alpha rays do not behave in exactly the same manner, some 
becoming bent before the final loss of activity. The full line 
shows the theoretical ionisation produced by a ray which did 
not bend or become scattered. The cessation of ionisation is 
in this case quite abrupt. 

A highly interesting fact was brought out by Bragg. The 
effect of the atom traversed by the ray in checking the veloc- 
ity of the ray is independent of the physical and chemical 
condition of the atom. He determined the “‘stopping power” 
of a medium by the distance the ray can penetrate into it 
compared with the distance it can penetrate in air. We have 
already referred to this. We should now notice the fact that 
this indicates the probability that in any medium whatsoever 
the ionising power of the alpha ray is exerted somewhat in 
the manner observed in gases when the investigation is care- 
fully performed. That is, it is small at first, then towards 
the end of the career of the alpha ray, when the helium atom 
is about to come to rest, the ionisation rapidly rises in in- 
tensity, reaches a maximum, and then drops to nothing with 
the stoppage of the helium atom and its complete loss of 
energy. 

Now we have already noticed that not one, but many sorts 
of alpha rays are expelled when uranium and thorium break 
up into their ultimate products. There are, in fact, in the 
first case—that of uranium—eight rays varying in range 
from 0.0118 to 0.0330 mm.; and in the latter case, that of 
thorium, seven rays varying from 0.013 mm. to 0.040 mm. 
range. It is evident that the extreme limiting dimension of 
the halo—assuming the central particle, which contains the 
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parent radioactive substance and its derivatives, to be very 
small—is due to the alpha ray of longest range. That is, it~ 
will be 0.033 mm. if uranium be the parent substance and 
0.040 if thorium be the originating substance. But might we 
not expect to find some trace of the effects of the rays of 

lesser range, those which expire within the range of the most 

penetrating ray? If we strike circles to the radius of the 

several rays we will understand the question better. 

(Figure 3.) 

From these figures we see that we a expect a very 
considerable action in the inner part of the halo where the 
several rays of lesser range do their work. We might, in 
fact, expect that each ray would tend towards producing a 
separate spherical shell of ionising effect, the outer shell of 
all defining the limit or boundary of the halo. We might 
also anticipate that the inner shells would more or less over- 
lap, so that if there was sufficient effect produced by each of 
the inner rays there would result a more or less general 
darkening extending outwards to the limit of the range of 
the ray from radium A, then a comparatively unaffected 
region, also spherical in form, which should separate the 
inner from the outer effects. In the section of the halo this 
should give rise to the appearance of an inner and much 
darkened disk surrounded by a ring of the darkened mica. 

This is just what is observed. In many cases the appear- 
ance shown in Figure 4.is presented. Here we see that we 
can, indeed, differentiate between the inner region crowded 
with the rays of less penetration and the outer region which 
is only affected by one ray. The lower halo in the figure 
scales correctly for thorium. The inner disk is limited by the 
effects of thorium A; the penumbra-like shading around it 
is that due to the effects of thorium C only. In Figure 5— 
much more magnified—we see a uranium halo and we can 
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here even differentiate between the inner region due to the 
overlapping effects of all rays out to that of radium emana- 
tion, the separate effects due to Ra A, and finally the outer- 
most shell due to Ra C. 

The reason for the shell formation is, of course, the 
marked accentuation of the ionising effects just at the limits 
of action of the ray. It is, indeed, to be borne in mind that 
by the mere spreading or divergence of the rays as they get 
_ more distant from the centre there will be a considerable 
weakening of the ionising effect. But even when this is 
allowed for it will be found that there is an accentuation of 
the ionisation near the end of the path of the ray. The 
ring-like structure observed in the sections is, therefore, 
fully accounted for. 

The amount of detail exhibited by a halo is, largely, a 
matter of ‘‘exposure.” We may use the term in the photo- 
graphic sense. ‘The over-exposed haloes are blackened up 
spheres or disks such as we saw in Figure 1. Lesser exposure 
enables us to differentiate outer and inner effects, the over- 
lapping and more concentrated trajectories of the inner rays 
producing an inner sphere of much altered mica, while the 
region beyond this is comparatively little acted on. Lesser 
exposure than this may result in the complete absence of 
visible outer effects. It is easy to find haloes whose genesis 
is plainly due to the inner rays only. Some of these (see 
Figure 6) have a limiting radius of 0.012 or 0.013 mm., 
delicate disks with slightly accentuated outer edge. These 
are due to the primary alpha rays, those of uranium, which 
have less penetrating power than any of the others. Again, 
haloes carried out 0.016, 0.018 and 0.019 mm. are found 
which may or may not show outer rings, according to the 


exposure. 
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A word should be said as to what we mean by “exposure.” 
In photography we may vary the exposure either by varying 
the duration of exposure or by varying the intensity of the 
light. Now the haloes found in the same rock formation— 
i.e., of the same geological origin—may be regarded as of 
the same age. The duration of exposure has, in fact, been 
alike for all. A difference of exposure is therefore the result 
of varying quantity of radioactive material responsible for 
the halo. It is in harmony with this explanation that the 
nuclei of the less exposed haloes are always less in dimension 
than those of more fully exposed ones, the least exposed 
and faintest haloes often possessing a nucleus visible only to 
fairly high powers of the microscope. 

All haloes are old—exceedingly old. They are not found 
in modern rocks. The fact is, the quantity of radioactive 
matter responsible for them is very minute; photographically 
speaking, the light is very feeble. Hence millions of years— 
nay, scores of millions of years—have been required for 
their genesis. We shall presently make some calculations 
on this point. 

Rutherford, incidentally to some work he was carrying 
out, succeeded in making an artificial halo. He was com- 
pressing the emanation of radium into a glass tube of very 
fine bore. As the emanation decayed the various derived 
products came into existence and all the several alpha rays 
penetrated the glass, darkening the walls of the capillary 
out to the limit of range of radium C in glass. The photo- 
graph (Figure 7) is a magnified section of the tube. The 
dark central part is the capillary. The halo, tubular in 
shape, surrounds it as a penumbra-like shading. This ex- 
periment has been anticipated by many millions of years. 
We find an exactly similar appearance on cracks in certain 
micas, as the photograph (Figure 8) shows. Here there 
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has been, evidently, a passage of radioactive gas or fluid 
through hair-like channels in the mica. 

It is interesting to calculate the number of alpha rays 
which may have gone to form a halo in the Devonian granite 
of Leinster, Ireland. It is common to find haloes perfectly 
developed in this rock with a nucleus of zircon less than 
5x10 cms. in diameter. The volume of zircon is 65x 10712 
cc. and the mass 3x1Io0~!° grams of radium in the nucleus. 
Now, Rutherford has ascertained that the number of alpha 
rays expelled by a gram of radium in a second is 3.4x 101°. 
Hence we can show that three rays are shot from the nucleus 
in a year. If, now, geological time since the Devonian is 
fifty millions of years, then one hundred and fifty millions 
of rays have generated the halo. If the time has been four 
hundred millions of years, then twelve hundred millions of 
alpha rays are concerned in its genesis. The number of ions 
produced by a single ray is very great. A single alpha ray 
from Ra C will generate in air 3.37x10° ions. 

But haloes of the under-exposed type must be generated 
by very much less quantities of radioactive matter. The 
zircon nuclei forming haloes showing the ring due to Ra C 
very faintly, are often less than 2x10 cms. in diameter. 
Such nuclei would expel one ray in five years. The faintest 
haloes of all may be due to alpha rays expelled only once in 
a century. 

It is evident, then, that the halo enables us to detect an 
extraordinarily minute quantity of radioactive matter. For 
we detect the radioactive matter by the slow accumulation of 
its effects, just as faint stars are detected by long exposure 
on photographic plates. A very important conclusion 
springs from this fact. We have said that it is possible to 
detect and easily distinguish haloes which are derived from 
the decay of uranium and thorium. These are the only two 
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parent radioactive substances which are known to radioac- 
tive science. True, there is a radioactive parent substance— 
actinium—which also gives rise to a series of derived bodies. 
But Rutherford has shown that this substance is probably 
itself derived from the uranium family—a sort of side- 
branch. And there is reason to believe that it contributes 
a quite minor proportion of the alpha rays emitted by the 
normal descendants of uranium. Its effects would, there- 
fore, be lost probably in those due to the series of alpha- 
yielding changes which we have already enumerated. But, 
it may be asked, are there no other primary radioactive sub- 
stances but uranium and thorium? The halo seems to give a 
very conclusive answer in the negative. For the sensitive 
minerals (coloured mica is only one of many which registers 
the effects of the alpha ray) are scattered everywhere 
throughout the rocks. Elements of every kind are associated 
with them both as inclusions or in the external environment. 
If radioactive elements, other than those of the uranium and 
thorium families, exist, the halo must show their effects. If 
present even in very minute quantities, this must be true. 
But we find no such effects. We are consequently compelled 
to assume that such do not exist or, at least, have not existed 
during geological time. In other words, the halo tells us 
unequivocally of the stability of the elements in general over 
the whole of geological time—a period certainly not less 
than some one hundred million years. 

In recent years it has been found possible to make consider- 
able advance in the study of haloes. A lucky find of very 
fine thorium haloes has rendered possible a careful analysis 
of the successive stages in the development of these objects. 
Similar information may be obtained from the beautiful 
uranium haloes of Ballyellen, County Carlow, Ireland. 

It is obvious that the halo must be regarded as the result- 
ant of the superimposed activity of eight rays in the case of 
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uranium haloes and. of seven rays in the case of thorium 
haloes. We may ‘plot the effects of these several rays, 
ascribing to each ray a distribution of ionisation as given by 
the Bragg curve. Figure 9 shows this first step. The second 
step is to add the vertical ordinates of all the curves at suf- 
ficiently close intervals. When this is done and when allow- 
ance is made for the spherical divergence of the rays we get 
a resultant curve of ionisation as shown in the next figure. 
(Figure 10.) Now this is for the uranium halo. In the 
thorium halo a like procedure yields a somewhat different 
integral curve of ionisation. (Figure 11.) : 

Let us now compare these curves with the carefully meas- 
ured drawings of haloes as shown on plate facing next 
page. The several features of these drawings are trans- 
ferred to the integral ionisation curves of uranium and 
thorium. We do this by marking above these curves the 
positions of the several observed rings, scaling accurately 
the radius of the ring from the axis of X as starting-point. 

We see, when we study these drawings, that the halo in 
point of fact reproduces accurately in its several rings the 
crests and hollows of the ionisation curves. The fit is per- 
fect throughout within the attainable limits of measurement 
in the case of the thorium halo. In the case of the uranium 
halo the inner rings of the halo do not quite so perfectly fit 
the integral of the curve of ionisation. There is a slight 
misfit in the case of the first or innermost ring more espe- 
cially. This is the ring primarily due to uranium itself upon 
its first break up. 

This may appear a trivial discrepancy at first sight. But, 
in point of fact, a very important question may be involved. 
We shall endeavour to state the matter very briefly, for it 
is too soon to regard it as more than suggestive. Some other 
explanation may yet be found. 

It is known as an empirical statement that the range of 
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the alpha ray is connected with duration of life of the ele- 
ment giving rise to it. It is found that short-lived radioac- 
tive elements give rise to rays of long range, whereas those 
of long life give rise to rays of short range. The period 
of average life of uranium 1 is very long—some 6x10° 
years. Its alpha ray is the least penetrating of all, and along 
with the ray of Us is accountable mainly for the inner halo 
ring. But we find the halo ring a little too great in radius. 
Can it be that this indicates a more rapid break up of ura- 
nium in the remote past? This explanation must not be set 
aside too hastily. It is possible that originally the atoms 
of uranium were not exactly as they are now. We have got 
more catholic in our ideas of atomic properties in recent 
time. Atoms may possess identical chemical and physical 
properties and may differ a little in atomic weight and in 
radioactive behaviour. If there were originally—that is, 
attending the original genesis of uranium, however that may 
have been brought about—uranium atoms of varying radio- 
active properties, some decaying faster than others, the 
faster decaying atoms might long ago have been exhausted, 
the wider halo-ring recording their former existence. 

There is a reason, coming from quite another source, for 
supposing a former more rapid radioactive transformation 
of uranium. This source, strange to say, is connected with 
calculations respecting the age of the earth. 

Geologists have calculated the age of the earth by various 
methods, all involving the rate of denudation as now ob- 
served. We have the rate of accumulation of sodium salt 
in the ocean as compared with the existing quantity of 
sodium in the ocean; the rate at which sediments are being 
laid down as compared with the quantities of sediments ac- 
cumulated over geological time. All such methods afford 
time periods, since the beginning of denudation, of the order 
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of one hundred millions of years. Solar theory shows that 
the present supply of solar heat is difficult to account for 
even over this period. _ 

But we may calculate the age on radioactive theory and 
measurement. Uranium finally breaks down into lead. If 
we measure the quantity of lead in a particular mineral—one 
formed, say, in Cambrian times—and assume that the rate 
of break up of uranium was all along what it now is, we are 
driven to assume that it would have taken some twelve hun- 
dred millions of years for the lead to have accumulated. If, 
however, we make the same calculation respecting thorium, 
which also seems to end up in lead, we find that the age of 
the earth is fairly correctly given by geological time. True, 
attempts have been made to account for the contradictory 
evidence of the radioactive method by assuming that thorium 
lead is not all stable, that a part of it turns into something 
else. What that something else is has, however, not hitherto 
been found. 

In this difficulty the evidence of the halo is not without 
interest. You see, it throws the error upon uranium and 
leaves thorium as correctly supporting geological methods 
of finding the age. For it suggests that we cannot use 
uranium-derived lead as an indicator of geological time, for 
in fact we do not know the rate at which it has been pro- 
duced. The final word on this matter has still to be said. 
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VI 


BIRTH AND GROWTH OF CRYSTALS 


HEN I was asked by the Rice Institute to deliver a 
lecture during a visit of the British Educational Mis- 
sion to America it was with great diffidence that I accepted 
the invitation, not only because there was little opportunity 
of writing anything worthy of the occasion during a some- 
what strenuous journey, but because I have for the last ten 
years been entirely engaged upon university administration, 
a subject which would hardly be suitable for such a lecture. 
I feel that I should like to address the Institute upon the 
subject of my own scientific work, but, for the reason which 
I have mentioned, that work came to an end ten years ago 
and I have neither had time nor opportunity to keep in touch 
with more recent advances in scientific research in the sub- 
jects which interested me. Anything that I can say is there- 
fore necessarily out of date. It may, however, be worth 
while to give a brief sketch of the experiments conducted in 
my laboratory while I was professor at Oxford, up to the 
year 1908, in the hope that others may be encouraged to 
continue research in what always seemed to me a particularly 
fascinating subject. 

The growth of crystals has always been a matter sur- 
rounded with some mystery. The mere fact that crystals, 
which are in most respects so unlike living things, can yet 
grow like animals or plants and assume the most beautiful 
and symmetrical shapes has always invested them with a 
peculiar interest. Indeed, in respect of this property one is 
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tempted to regard them as on the borderland between the 
living and the non-living world. Any one who watches a 
crystal of any substance, such as alum, sugar, or sal-am- 
moniac, growing in a solution, must be impressed by the 
marvellous way in which each crystal behaves as a separate 
individual and continues to increase in size by absorbing new 
material from the solution while maintaining the most beauti- 
ful regularity of shape. The crystal, whatever it may be, 
clearly possesses an inherent power of orderly growth. 
More wonderful still is the power possessed by any crystal 
which has been taken out of its solution, of continuing to 
grow when it is again immersed in a strong solution of the 
same substance weeks or years after it first ceased to grow. 
It appears at first sight that a crystal is in a sense both liv- 
ing, because it can grow, and immortal, because it never loses 
the power of growth. 

Although the facts are so well known, comparatively 
little is understood of the exact process by which, during its 
growth, a crystal attracts to itself liquid particles from the 
solution by which it is surrounded and builds them up into a 
perfect solid structure endowed with the peculiar crystalline 
symmetry, which, although it may resemble that of certain 
organisms, is in reality of a totally different character and 
belongs to crystals alone. 

Still less is known concerning the birth of a crystal and 
the manner in which it first emerges from the liquid, or in 
what guise. It always appeared to me that in order to obtain 
a fuller understanding of the actual process of growth some 
attempt should be made to study what is happening at the 
exact surface of contact between the growing crystal and the 
liquid by which it is surrounded. I was therefore led, many 
years ago, to attempt in the first instance to measure the 
exact strength of the solution where it is in contact with the 
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growing crystal. No experiments had previously been made 
with this object, and, indeed, it seemed very difficult to make 
sure that the determinations should be confined to the ulti- 
mate layer of liquid in actual contact with the crystal. By 


means, however, of special apparatus in which the growing © 


crystal was viewed through the sides of a glass trough con- 
taining the solution it was possible to transmit the light from 
a sodium flame through the transparent crystal and to meas- 
ure the angle of total internal reflection on a crystal face 
inside the crystal, and so to find the refractive index of the 
liquid in actual contact with the face and finally from this 
to find the exact strength of the liquid. 

In order to determine the strength of the solution from 
this index it was necessary to make a number of measure- 
ments of the exact refractive index in solutions of different 
known strength and at different temperatures; and the 
method by which this was done consisted in using, in place 
of the crystal, a glass prism immersed in a solution of known 
strength and measuring by total reflection within the prism 
the refractive index of the cooling liquid in contact with it. 
For this purpose, and in order to obtain a uniform solution, 
the liquid was kept stirred throughout the experiments by 
a revolving fan. , 

In the course of the experiments made before the stirrer 
was introduced, a very curious fact disclosed itself. It was 
found that the refractive index of the liquid generally rose 
to a maximum and then, at a certain temperature and for no 
apparent reason, became suddenly reduced. When, on the 
other hand, the solution was kept stirred it was found that 
a small shower of crystals generally appeared at or about 
the temperature of saturation, but that after the temperature 
had fallen further for about ten degrees there came a second 
y and much denser shower of crystals, and that the tempera- 
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ture at which this occurred was precisely that at which the 
refractive index suddenly fell in the earlier experiments. 
The ordinary view about a cooling solution is that a crystal 
of the dissolved substance immersed in it continues to be 
dissolved until at a certain temperature it begins to grow 
again. The liquid is then saturated, and as it cools further 
and becomes more and more supersaturated the immersed 
crystal continues to grow more and more rapidly. My ex- 
periments indicated that as a solution is cooled it first passes 
into a stage in which it is just saturated, but at a lower tem- 
perature it passes abruptly into a second stage in which there 
is suddenly increased crystallization of quite a different s sort 
in the supersaturated solution. 

The change of refractive index in the earlier experiments 
was evidently due to the same cause; but the increased 
crystallization was only made visible by the thick cloud of 
crystals produced in the later experiments through stirring. 
The fact that any solution may be cooled far below its 
saturation point without crystallization taking place, and 
that when it becomes sufficiently supersaturated it may be 
made to crystallize suddenly either by dropping a crystal 
into the solution or by shaking it, is one which has long been 
familiar to students of the subject. The well-known words 
in “In Memoriam,” 


“Break, thou deep vase of chilling tears 
That grief hath shaken into frost,” 


refer to this effect; but there had not, so far as I am aware, 
been any previous observations which indicated that a 
sudden change takes place at a definite temperature in the 
crystallizing power of a supercooled solution. Ostwald 
had, some years previously, sought unsuccessfully for such 


evidence. 
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There was another very interesting feature of my experi- 
ments. In dealing with a given solution it frequently 
happened that on the first day the earlier thin shower of 
crystals did not appear, but in later experiments with the 
same solution on the following day the thin shower always 
made its appearance at the temperature of saturation, ac- 


companied of course by a slight diminution in the refractive 


index, and the dense shower always occurring later at a per- 
fectly definite temperature accompanied by a very large 
diminution of the refractive index. : 

I think the explanation of this is to be found in the fact 
that in the first experiment the liquid cools without any in- 
oculation from the dust of the air, but that in the later 
experiment, when minute and invisible particles of the dis- 
solved substance have got into the air of the laboratory, it 
is impossible to prevent such particles from falling into the 
solution and acting as centres of crystallization as soon as 
the temperature has fallen to the saturation point. The 
growth round such centres is naturally very slow, since the 
liquid is only slightly supersaturated, and this gives rise to 
the first thin shower; but there was no doubt at all that at a 
lower temperature a totally different and much denser shower 
made its appearance from some other cause. If this be so, 
the question was naturally raised whether the first shower 
could not be entirely obviated by enclosing the solution in a 
sealed glass tube. A number of experiments were therefore 
made by Miss Isaac and myself in which aqueous solutions 
of different substances and different strengths were enclosed 
in sealed glass tubes and violently shaken as they cooled. 

We invariably found that no crystals appeared in the 
solution until a definite temperature was reached, the liquid 
then being strongly supersaturated, and this temperature was 
identical with that at which the denser cloud of crystals ap- 
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peared in the same solution when it was stirred in the open 
glass trough. We entirely failed to produce any crystalliza- 
tion at a higher temperature. For example: a 48.2% solu- 
tion of sodium nitrate is saturated at twenty-six degrees. 
Below this temperature a crystal of sodium nitrate intro- 
duced into the solution will continue to grow. Above this 
temperature a crystal will begin to dissolve. Such a solution, 
when stirred in an open trough, generally produces a thin 
floating shower of crystals at twenty-six degrees, and when 
it cools to sixteen degrees will suddenly yield quite a dense 
shower of crystals. Enclosed in a sealed tube, and con- 
tinuously shaken, the same solution will only begin to crystal- 
lize at sixteen degrees, when, as might be expected in such a 
strong supersaturated solution, a dense cloud of crystals 
makes its appearance. If a 51% solution of sodium nitrate 
is saturated at thirty-nine degrees it only yields a dense 
shower, both in the open trough and in the sealed tube, at 
a temperature of thirty degrees. 

The final conclusion therefore is that a 48.2% solution of 
sodium nitrate only begins to give birth to a-few crystals at 
twenty-six degrees in an open vessel because the liquid is 
inoculated by crystal germs falling into it from the air; but 
at sixteen degrees an enormous number of fresh crystals 
appear quite independently and, to all appearance, spontane- 
ously. At twenty-six degrees the liquid, as it cools, passes 
from the unsaturated to the supersaturated condition in 
which crystals can grow provided they are introduced into 
the solution from without; but at sixteen degrees the liquid, 
as it cools, passes into a new condition-in which crystals can 
be produced by mechanical means, such as violent shaking. 
Between twenty-six degrees and sixteen degrees the solution 
is in what we call the metastable condition; below sixteen 
degrees it is in what we call the labile condition. The two 
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showers may be distinguished by the same names, the first 
thin shower being the metastable one and the second dense 
shower being the labile one. Inoculation with the minutest 
invisible germ is sufficient to start crystallization around the 
germ at any temperature below that of saturation, but in- 
oculation of a liquid which is in the labile state produces a 
violent growth of needle-shaped crystals and, if it is shaken, 
a very dense cloud of crystals. 

By conducting a large number of experiments on many 
cooling solutions at different temperatures we were able to 
map out, in addition to the curve of solubility, which gives 
the relation between the strength of the solution and the 
temperature at which it is saturated, a new curve which we 
called the supersolubility curve, giving the relation between 
the strength of the solution and the temperature of this 
spontaneous crystallization. (Figure 1, Goniometer.) 

The diagram, Figure 2, shows the solubility curve S and 
the supersolubility curve T in a cooling solution, in which 
the temperature is indicated by the ordinate and the concen- 
tration by the abscissa. As a solution of which the concen- 
tration is X is allowed to cool it becomes saturated at the 
temperature a; and if it is allowed to cool further without 
any inoculation no crystals will appear until the temperature 
b is reached, when the liquid becomes labile. Crystals can 
then be generated by shaking or by other mechanical means, 
and the strength of the solution is reduced with a slight rise 
of temperature until at f it again reaches equilibrium, when 
it becomes saturated. Of course, a solution which is kept 
perfectly still may be cooled to a much lower temperature 
without any crystals appearing. 

A very simple method by which the passage from the 
metastable to the labile condition may be made visible is to 
scratch the surface of the containing vessel by a rod immersed 
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in the solution, when it will be found that no crystals appear 
on the line of scratch until the labile condition is reached. 
This is the old-school experiment in which the inside of a 
test tube is scratched with a glass rod in order to show that 
crystallization takes place along the line of scratching. It 
used to be interpreted as evidence that crystals form along 
a line of scratch by reason of its sharp edges. If this were 
true, they should, of course, form on an old and not only on 
a new scratch. In the experiment as commonly performed 
no precaution is taken to prevent inoculation, and when the 
rod is introduced it is probably contaminated by crystalline 
particles and thus produces a line of crystals even in a 
metastable solution. 

We succeeded in tracing the solubility and supersolubility 
curves for a large number of substances dissolved in water. 
Clearly, similar solubility curves would be obtained for the 
freezing of ice from such solutions at appropriate tempera- 
tures. We therefore conducted a number of experiments on 
the crystallizing temperatures of each of two substances dis- 
solved in each other, and diagram No. 3 shows in a general 
form the results of such experiments. 

ME is the solubility curve of the substance A, and mE the 
solubility curve of substance B, meeting in the eutectic E; M 
and m being the melting-points of the two substances. SH 
and sH are the supersolubility curves for the two sub- 
stances, meeting in what we call the hypertectic point H. 
Between the curves ME and SH the substance A can crystal- 
lize only by inoculation, and below the line SH it can crystal- 
lize spontaneously. Below the curve mE the substance B 
can crystallize only by inoculation, and below the curve sH it 
can crystallize spontaneously. If a solution of composition 
X is cooled it becomes saturated with regard to A at the 
temperature a, labile with regard to A at the temperature b, 
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and at this point A will crystallize if the mixture be shaken. 
If, however, it is kept perfectly still and cooled to the tem- 
perature c, the other substance B can then be made to crystal- 
lize by inoculation with B; or, if it is kept still further un- 
shaken, it may be taken down to the temperature d, at which 
shaking may produce spontaneous crystallization of B. We 
have made a number of experiments on mixtures of this sort, 
—for example, one of salol and betol,—and have traced for 
them the complete curves approximating to those shown in 
Figure 4. 

In all these experiments the process was conducted in two 
ways: the changes in each cooling solution were traced by 
changes in the refractive index, and the points which deter- 
mine the supersolubility curve were determined not only by 
the sudden change in the refractive index, but by the cloud 
which appears when the mixture is shaken in a sealed tube. 
It will be found, I believe, that the same general principles 
hold for mixtures of more than two components, and we 
traced supersolubility curves, for example, in mixed aqueous 
solutions, such as sodium nitrate and lead nitrate, in which 
three components are concerned. 

I may allude to an even more complicated variety of these 
experiments in which one of the crystallizing substances is 
capable of crystallizing at different temperatures in three 
different modifications. A long series of experiments made 
upon mixtures of mono-chlor-acetic acid and naphthaline 
enabled us to trace the solubility curve and the supersolu- 
bility curve for naphthaline, and no less than three distinct 
solubility curves and supersolubility curves for the mono- 
chlor-acetic acid, which were found to exist in three different 
modifications possessing three distinct melting-points. The 
result of these experiments is shown in Figure 5. 

Now, I believe that whenever crystallization, whether of 
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single substances or of mixtures, takes place, these general 
principles are to be traced. In ordinary experiments the 
cooling liquids are not preserved from inoculation, and crys- 
talline fragments or germs probably start the process of 
crystallization in the metastable state. But when the liquid 
becomes further cooled until it reaches the labile state, there 
is always a sudden and rapidly increased rate of growth, 
resulting in either the production of a cloud of new crystals, 
generally needles, or of a largely increased rate in the growth 
of a single crystal. My own belief is that whenever a solu- 
tion crystallizes in needles, this is due to the fact that it is 
growing in a labile solution. Each crystal is surrounded by 
a sheath of metastable solution which prevents it from grow- 
ing rapidly at the sides, but is advancing at its extremity into 
the surrounding labile solution so that it grows with great 
rapidity and shoots out in the form of a needle. Chemists 
have always been apt to describe various substances as crys- 
tallizing in plates or pyramids, prisms or needles; whereas 
these shapes depend merely upon the conditions of growth. 
Any one who watches a drop of potassium bichromate crys- 
tallizing on a warm slide of glass can trace the whole process. 
The ring of crystals which first form on the edge of the drop 
by inoculation, or perhaps by sudden cooling, advance quite 
rapidly as a forest of needles; but when, owing to the crys- 
tallization, the strength of the solution is reduced to the 
metastable state, each needle suddenly begins to thicken and 
extend itself into a plate or prism, and continues to grow 
quite slowly; as other parts of the drop cool, spontaneous 
crystallization may suddenly appear at one point or another, 
either through inoculation from a germ in the air or else by 
sufficient cooling which reduces the solution at that point to 
the labile state and makes it burst into a rapid growth of 
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needles. After a few seconds the slower metastable growth 
again sets in. ; 
Examples of these two stages will be found by any one 
who seeks them in almost any process of crystallization. I 
pointed out many years ago that the porphyritic structure of 
rocks may possibly indicate that they have solidified in the 
labile state in a highly supersaturated mixture; and evidence 
of similar changes is to be found in the cooling of alloys or 
metallic mixtures. I believe that in some cases where experi- 
ments of this sort have been repeated by other observers, the 
question has been raised whether it is really impossible to 
induce crystals to grow by mechanical means above the labile 
temperature, and whether inoculation is necessary. It has, 
I believe, been suggested that the exact temperature at which 
mechanical means can produce crystals depends upon the 
violence of the stirring or mechanical agitation which is em- 
ployed; but whether this be so or not, my own experiments 
have led me to believe that the supersolubility curve can be 
quite definitely plotted, and that it indicates, at any rate, a 
real physical change in the cooling solution, for when crys- 
tals are already growing in it they suddenly begin to grow 
with greater rapidity at this stage, whether other crystals 
make their appearance or not at precisely this temperature. 
Let me now call attention to another very interesting ex- 
periment—one which relates to the birth rather than the 
growth of crystals. It is known that when two substances 
have nearly the same form and crystalline structure one can 
grow upon the other in a parallel position, so that the second 
crystal forms a continuation of the first. One sort of alum 
immersed in a solution of another sort of alum continues to 
grow just as though it were in a solution of its own sort. 
Again, sodium nitrate possesses very nearly the same form 
as the mineral calcite, and if a drop of solution of sodium 
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nitrate be placed on a clean surface of calcite it at once de- 
posits small crystals which are parallel to one another and 
to the crystal on which they are growing. In other words, 
two crystals which bear this relation to each other behave 
almost in the same way as two crystals of the same substance. 

A number of experiments made at my suggestion by Mr. 
Barker in my laboratory at Oxford indicated that among all 
the carbonates which have nearly the same form as calcite, 
none possesses this power except calcite itself. Now calcite 
happens to be the only one which has a molecular volume 
nearly equal to that of sodium nitrate. This seems to me to 
show that if one substance possesses the power of making 
the other grow upon it in parallel position, it must be nearly 
identical with the other, not only in the arrangement of the 
particles (which determines the shape), but also in the dis- 
tance between those particles (which determines the molecu- 
lar volume). This was found by Mr. Barker to be true for 
a large number of different substances. Figure 6 represents 
two structures having the same cubic form but a different 
spacing so that they have not the same molecular volume. 
If the meshes of the structure were not only of the same 
shape but of the same size, they would have the same molecu- 
lar volume and would fit together, and this would be a reason 
for their growing together in parallel position. 

Now, so far as my observations go, I have reason to believe 
that a substance which can make another grow upon itself 
in this remarkable manner is also capable of starting crystal- 
line growth in a supersaturated solution of the other. It 
certainly appears to be true that a crystal of calcite dropped 
into a solution (even a metastable one) of sodium nitrate at 
once starts the growth of crystals, whereas the other min- 
erals belonging to the calcite group do not possess this power. 

A great many experiments on this question are needed, 
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and I am in hopes that some student will be encouraged to 
pursue the subject further. The experiments are easily 
made, and the result is very wonderful. The mere parallel 
growth of one crystal upon another we may well imagine to 
be due to one possessing a structure very nearly identical 
with the other, so that they fit into each other. This is 
merely a geometrical relation. 

But that a crystal of one substance should excite crystal-_ 
lization in another in a solution in which it is itself insoluble 
is a surprising fact and must be due to something more than a 
mere fitting together of two structures. It compels us to ask 
ourselves what is the process by which the solid crystal draws 
to itself the particles from the liquid. It forces us to think 
of the movements of these particles rather than of their 
mere arrangement. The study of crystals has been mainly 
confined to the physical properties of the solid structure, and 
has tended to ignore the processes of its birth and growth. 
Every point inside a crystal has at one time been a point in 
its surface, and the history of its deposition is a borderland 
problem to be investigated by a study of the conditions pre- 
vailing when the solid crystal was in contact with the solidify- 
ing solution. 

I have often thought that the particles in the liquid solu- 
tion may be moving in a quite irregular way, whereas those 
in the solid crystal may be endued with a rhythmic motion, 
and that one may have the power of responding to the other 
just as one violin string responds to another, provided that 
the two possess kindred structures which are very much 
alike. If this be so, both the structure and the power of 
evoking crystal growth are the result of the regular pulsa- 
tions or movements belonging to the particles of the solid. 
Surely it would be interesting to get more experimental evi- 
dence bearing on this question. 
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Now, if I may pass to a totally different subject, and one 
which is more closely related to my occupations of the last 
ten years since I relinquished the study of minerals and 
crystals and exchanged research for university administra- 
tion, I should like to say a few words about university 
education. 

At the risk of appearing fantastic, I will venture to state 
my views on this subject in the form of an analogy based on — 
the behaviour of supersaturated solutions. As a result of 
my experiments I have generally found that the best way to 
obtain a very perfect crystal of any substance is to take a 
solution in the metastable state; that is to say, not so strongly 
saturated as to crystallize spontaneously, but only just super- 
saturated. Introduce into it a germ in the shape of a small 
crystal or fragment. This will then continue to grow not 
too rapidly and with perfect regularity if the conditions are 
not altered.. If the solution is too strongly saturated the 
growth may be too rapid, and if it passes into the labile con- 
dition the growth will be so turbulent that a mass of ill- 
formed crystals or needles will be produced. 

It has often seemed to me that the human mind passes 
into a stage which may be compared with supersaturation— 
a stage in which it suddenly becomes ripe for a new and 
rapid growth. During the early period of childhood the 
mind is quick to receive and to assimilate, and naturally 
follows the mind of the teacher; but as it becomes more 
fully charged with material for reflection there comes a stage 
at which the young mind should be encouraged to act for 
itself upon the material which has been and is being assimi- 
lated. Attempts to encourage this independent activity at 
too early a stage will probably be doomed to failure, just as 
an attempt to make an unsaturated solution crystallize will 
fail. But when the new stage is reached the mind will natu- 
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rally respond to any encouragement and the student will 
begin spontaneously to form his own ideas. If, on the other 
hand, this encouragement be not given, the natural tendency 
to spontaneous activity will be checked, but will always be 
striving to assert itself, until it bursts out in a turbulent 
activity which may be compared with the turbulent and ir- 
regular crystallization of the labile solution. 

The right way to encourage the regular and orderly 
growth of a healthy and active mind is to begin as soon as 
the proper stage is reached and encourage it to grow from 
its own resources, just as the proper way to obtain a perfect 
and well developed crystal is to introduce the germ as soon 
as the supersaturated state is reached. 

Let me even pursue my fanciful analogy a little further. 
There are two ways in which the mind of the young uni- 
versity student, fresh from school and saturated with teach- 
ing, may be stimulated to a healthy and steady growth. Just 
as the ripe solution may be made to crystallize by dropping 
into it either a speck of the dissolved substance or a speck 
of another crystal closely allied to it, so may the mind be 
stimulated to independent thought by the influence of a 
fellow student of kindred tastes, or by the influence of some 
other person, perhaps a teacher, perhaps an author en- 
countered through his writings, but in either case some one 
who, through kinship of spirit, stirs the enthusiasm of the 
young student and kindles in him that latent spark of 
original thought which is possessed by all, but which may 
remain dormant too long unless kindled early in the uni- 
versity career. Almost every one can recollect some written 
or spoken word, some inspiring idea, which first set him 
thinking on his own account. The suggestion may come from 
a congenial spirit among his fellow students: this, indeed, is 
one of the immense advantages of a well-developed student 
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life, with its social and intellectual activities and its fruitful 
friendships. The isolated student loses one of the most 
powerful incentives to activity of thought when he is sepa- 
rated from the intellectual intercourse fostered by college 
societies and college friendships. Sometimes the incentive 
will come from a sympathetic teacher. Many are the in- 
stances in the biographies of great men who attribute the 
direction taken by their life work to the early prompting of 
a stimulating teacher. 

Now the object of my analogy is to make clear that, in 
my opinion, this passage from the assimilative to the reflec- 
tive stage should, as far as possible, coincide with the pas- 
sage from school to the university or to the college. I do 
not believe in the overlapping of school and college work; 
even if the same subjects are taught at approximately the © 
same standard during the last year of school life and the 
first year of university life, the method should, I think, be 
entirely different. If a boy’s mind is ripe for the indepen- 
dent thought which properly belongs to the college, he should 
be at the college and not at school. If it is not ripe he 
should be at school. When a boy has passed from school 
to college, he should find himself in a totally different 
environment and his intellectual growth should make an 
entirely new start. 

Why should not the attitude of mind in university work 
be entirely different from that which prevails at school? 
Why should not teacher and student be from the outset 
working together in the spirit of adventure; ready to criti- 
cize, and if necessary discard, the old postulates; inspired 
by the feeling that they are trembling on the brink of a dis- 
covery, that the commonest events or the most familiar 
views can be regarded as open to a new method of ap- 
proach? I know that this is always possible in science, and 
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I believe that in the hands of a teacher who is himself help- 
ing to make new knowledge it is possible in any subject. 

When a student at the college or university is condemned 
to pursue his work as a task or a discipline on the general 
lines of school teaching, and with no new inspiration of pur- 
pose or of method, then a mind ripe for new growth is being 
forcibly held back and its real education is checked. If, on 
the contrary, his interest is so aroused that he is driven to 
think for himself, real educational progress is being made. 
It is so true that at this stage education should be encourage- 
ment and opportunity for the mind to exercise its natural 
powers. 

Why should a university student ever be set to learn facts 
except with the conscious purpose of:using them as means 
of progress? Why should he ever have the views of his 
teacher forced upon him unless he is at the same time en- 
couraged to criticize them? ‘Too many a student takes 
sedulous notes and drinks in the ideas of his professor with 
the sole object of storing up knowledge for examinations. 
In this process there is little or no encouragement of that 
independent thought which should be the very spirit and 
essence of all university work. 

I wish that every professor should make his students in 
some sense, and in however humble a capacity, collaborators 
with him in the work on which he is himself engaged; and I 
would wish him to go out of his way, if necessary, to conduct 
investigations adapted to the capacity of his students. In 
this way more than in any other will the interest and, through 
it, the creative activity of the student be aroused. Many a 
university student has failed to realize that the value of uni- 
versity work depends almost wholly upon the amount of 
independent thought and activity put into it by himself. 

Though teaching and the best methods of teaching may 
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be the most important aspects of school education, learning 
and the best methods of learning should surely be the most 
important aspects of university education. 

To arouse the interest, to stimulate creative activity and 
to guide it into paths in which it will not be ineffective, are, 
I believe, the chief functions of the university teacher. 

I have been tempted to speak on these matters because 
it was my endeavour, when a teacher, to interest all my stu- 
dents, even the beginners, from the very outset in the in- 
vestigations in progress in my department, such as those 
which I have endeavoured to describe to you. This always 
seemed to make their own work more inspiring. 

My excuse for thus wandering from the main object of 
my lecture must be my desire to express the hope that the 
Rice Institute will always maintain that spirit of sympathy 
and collaboration between professor and student, that spirit 
of advance and enterprise, of progress and discovery, which 
should be, I believe, the foundation of all university work, 
and will enable us to go forward and “greet the Unseen with 
a cheer.” 


Henry A. Miers. 
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THE NEWLY DISCOVERED FRAGMENTS OF 
EPHORUS, AND THEIR BEARING ON THE 
AUTHORSHIP OF THE HELLENICA OXY- 
RHYNCHIA AND ON THE STYLE OF EPHORUS 


THANK you very much for the nice things you have 

said about Oxford. As I am going to lecture about Ox- 
ford to-morrow night, I will not say anything about Oxford 
this afternoon. 

I want to apologize for my subject, because I am afraid 
that it is highly technical, and I am afraid that most of the 
time I shall be speaking in Greek. But there is one thing I 
want to suggest, coming here to an Institute where up to the 
present, I think, it is the scientific side that has been chiefly de- 
veloped, and that is this: Evidence must be much the same, 
the conditions of proof much the same, whether we are 
dealing with a historical subject or a subject in physics or 
chemistry. Of course, the subject matter is not the same. 
The nature of the evidence is not precisely the same. The 
same degree of proof that would satisfy a mathematician is 
hardly to be expected from a historian. But for all that, 
historical investigation which is not scientific is worthless. 

Now, to make my subject intelligible, I must begin with 
some history which is not ancient. Early in the year 1908 a 
fragment of a Greek historian was published which had 
been recovered from the rubbish heaps of an Egyptian coun- 
try town, Oxyrhynchus by name, by two old pupils of mine, 
who for many years past have been my colleagues, Grenfell 
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and Hunt. The discovery gave rise to a very animated con- 
troversy all over Europe as to the authorship of the frag- 
ment. The view which was put forth as the authoritative 
view by the leading German scholars—because in Germany 
they are nothing if not authoritative, particularly at Berlin— 
was the view that this was a fragment of a work of the his- 
torian Theopompus, one of the most famous historians of 
the fourth century B.c. In August, 1908, there was an in- 
ternational historical congress at Berlin, at which about 
fourteen hundred members were present, and a very large 
number of these were especially interested in Ancient His- 
tory. I had contributed an article to a German periodical 
which deals especially with ancient history, and that number 
came out just in time to be discussed at the congress. In this 
article I ventured to call in question this view, so generally 
held in Germany, that the author of the fragment was the. 
historian Theopompus. Subsequently I gave a course of 
eight lectures before the University at Oxford upon this 
subject, and I afterwards published them under the title of 
“Hellenica Oxyrhynchia: its authorship and authority.’ In 
these lectures I attempted first of all to disprove the theory 
which had received the imprimatur of such great names as 
those of Wilamowitz-Méllendorff and Eduard Meyer, that 
the author was Theopompus, and I endeavored to establish 
the positive position that it was a fragment of the eighteenth 
book of the historian Ephorus, the great rival of Theopom- 
pus in the fourth century B.c. 

Now, when two hypotheses are put forward upon any 
subject, in the long run the test which decides between 
them is this: If new evidence turns up, which of the two 
hypotheses does the new evidence support? Does it support 
hypothesis A? Or does it support hypothesis B? When 
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another fresh piece of evidence turns up, once more the 
question has to be asked, Does this support A? Or does it 
support B? And if all the new evidence that turns up goes 
to support hypothesis B, and not hypothesis A, then it be- 
comes very clear that hypothesis B is the correct hypothesis, 
and hypothesis A is the wrong hypothesis. Since my lectures 
were published new evidence has turned up, and my object 
this afternoon is to try and convince you that this new evi- 
dence is practically conclusive in favor of the hypothesis that 
I ventured to put forward, the hypothesis that the work was 
the work of Ephorus, and not of the hypothesis that the 
work was the work of Theopompus. 

I cannot, indeed, claim originality for the theory that the 
Hellenica Oxyrhynchia was the work of Ephorus. This was 
first definitely put forward by the German scholar, Judeich; 
and, although the arguments that he advanced in favor of it 
were obviously extremely unconvincing, he deserves great 
credit for being the first to state quite plainly that he be- 
lieved Ephorus to be the author. 

What does the new evidence consist of ? And why do I 
call it new? It consists of two fragments, or, rather, one 
fragment in one case, and a number of fragments in another, 
which have been identified, not only since 1908, but since my 
lectures were delivered at the end of 1912. The former was 
edited by Grenfell and Hunt, jointly; the latter set of frag- 
ments by Grenfell alone. Hunt, like most of our professors, 
exchanged the professorial gown for the soldier’s uniform, 
and he has been doing, first, regimental, and afterwards staff 
work for the last four years. 

The first of these fragments was edited and published in 
Volume XI of the Oxyrhynchus Papyri, in 1913. It is but 
a short fragment, consisting of only 195 words; and I call 
it new, because it was identified, not only since the discovery 
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of the original fragment, but since the congress at Berlin, 
and since the publication of my lectures. As to the other 
fragment, certainly no one can question its claim to be new, 
because when I left the shores of England it had not 
been published, and I am not sure whether it has yet been 
published ;1 but I have the proof-sheets of it here, and I was 
in constant communication with Prof. Grenfell while he 
was editing it. This is a much longer fragment. About one 
hundred lines of it are intelligible. There are a great num- 
ber of individual fragments in all, some of them not bigger 
than a quarter-of-a-dollar piece, but there are sixteen that 
are intelligible, and can be pieced together. 

The earlier of the two fragments in point of publication, 
that published in 1913, relates to the early history of Sicyon; 
and the remarkable thing about it is that it fits on precisely 
to a fragment of Diodorus, one of the excerpts from the 
Eighth Book (viii, 24). The newly discovered fragment 
picks up the story just where it breaks off in the excerpt from 
Diodorus. The story in the excerpt of Diodorus is as fol- 
lows: An oracle was given to the people of Sicyon to the 
effect that their city should be subjected to the régime of the 
lash (pactiyovoynOycec8at), for a period of one hundred 


‘ years, and the oracle warned them, when they returned 


from Delphi to their city, to take notice of the first person to 
whom it was announced after their landing that he was in 
the happy position of being the father of a boy. The new 
fragment fits on exactly to this, and there can be only two 
possibilities as to its authorship. Either it is a fragment of 
the Polity, or Constitution, of Sicyon by Aristotle (we know 
he wrote such a work), or it is a fragment of the his- 
torian Ephorus. There is no third alternative. Against the 
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theory that it is by Aristotle is the extreme improbability of 
such an obscure work as this on the Constitution of Sicyon 
being copied out in the second century of our era. On the 
other hand, Ephorus was one of the most famous writers of 
antiquity, and if any historian was likely to be copied out 
it would be he. But there is a much more conclusive argu- 
ment. It is one of the most certain results of historical 
criticism that the work of the historian Diodorus Siculus, 
down, at any rate, to the reign of Philip of Macedon, is 
based upon, or copied from, the work of the historian 
Ephorus. Now, the mere fact that the fragment fits on 
precisely to this passage in Diodorus, which must come from 
Ephorus, is fairly conclusive evidence that this is a fragment 
of Ephorus. And further than that, there are striking coin- 
cidences between the fragment and the excerpt from Dio- 
dorus. In both there is mention of Andreas, the father of 
a certain tyrannus. In both the oracle is given from Delphi. 
In both the fragment and the excerpt there is an individual 
who is described as payeipoc, that is, a butcher, whose busi- 
ness it was to cut up the animal for the sacrifice. Thus the 
coincidences are as close as they well could be. Demon- 
strably, it is the same story by the same writer. Therefore, 
I do not think it admits of reasonable doubt that this frag- 
ment is a fragment of Ephorus. I can, indeed, conceive of 
a critic maintaining that it is not Ephorus, and maintaining 
that it is from Aristotle’s Constitution of Sicyon. But if he 
did maintain this, he would present an extraordinarily weak 
case. Such a hypothesis is conceivable, but it is barely con- 
ceivable. The probabilities are overwhelming on the side of 
the other hypothesis that we have here a fragment of 
Ephorus. . 

Now, for the other and newer fragment. It is far more 
important, not merely because it is much longer, but for 
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other reasons that will subsequently appear. What is the 
evidence that it is by Ephorus? I will anticipate my conclu- 
sion and say that I am convinced, if I am convinced of any- 
thing, that when this fragment is published there will be no 
competent scholar in the whole world who will be prepared 
to deny that it is from the pen of Ephorus. The case for 
Ephorus is as conclusive as it is possible to make a case. 
First of all, this fragment, which, like the other fragment, 
was written about the year 200 A.D., comes from the same 
site, the town of Oxyrhynchus in Egypt. It relates to the 
period of something like fifteen years that followed the great 
Persian war, a period, roughly speaking, between 479 and 
464 B.C. The sixteen individual fragments that can be iden- 
tified fall into three groups. The first of these relates to 
Themistocles, and contains an appreciation of his character. 
The second contains an account of the exploits of the 
Athenian general Cimon, from his taking up the command 
of the fleet at Byzantium. The third relates to a plot to 
assassinate Xerxes, King of Persia. The proof that all this 
comes from Ephorus is threefold. In the first place, there 
are several statements made in this series of fragments 
which we know from Plutarch to have been statements made 
by Ephorus, and statements to some extent peculiar to him. 
Firstly, Plutarch says that according to Ephorus the name 
of the commander of the Persian land forces at the battle of 
the Eurymedon was Pherendates, and in the fragment we 
have Pherendates given as the name. Secondly, we know 
from Plutarch that certain Greek historians represented 
Themistocles, when he took refuge in Persia, as coming to 
the court of Xerxes. That was anerror. Xerxes was dead 
at the time, and really it was Artaxerxes, the successor of 
Xerxes, to whom he fled; but Ephorus is mentioned as one 
of the writers who brought him to Xerxes and not to Arta- 
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xerxes, and in the fragment it is to Xerxes, not Arta- 
xerxes, that he comes. Thirdly, the number of the Persian 
fleet was given by Phanodemus as six hundred, but Plutarch 
says that it was stated by Ephorus to have been three hun- 
dred and fifty, which is the number given in the fragment. 
You have, therefore, in the short space of one hundred lines 
three statements which we know from external authority to 
have been made by Ephorus, and to some extent to have 
been peculiar to him. 

The second piece of evidence is this. We know that there 
were certain of the later writers who had, at first or second 
hand, derived their information from Ephorus, and there 
were certain writers who had derived their information, not 
from Ephorus, but from other writers. Two of the most 
important writers who derived their information ultimately 
from Ephorus were the Roman historian Justin and the 
Greek writer Polyenus, who composed a work on the 
stratagems employed by generals in warfare. Now, there 
is one passage in this papyrus fragment which we can trace 
in Justin.t There is another which we can trace in Polye- 
nus. That is exactly what we should expect, if the frag- 
ment is from Ephorus. The papyrus, on the other hand, 
shows no agreement, no coincidences, with other writers, 
such as Plutarch,* who did not use Ephorus. That is the 
second piece of evidence. 

The third, and the most conclusive, piece of evidence is 
the correspondence between the papyrus and Diodorus. 
That is the center of gravity of the whole question. It has 


1 Justin, iii, 1. Xerxes... quippe Artabanus prefectus eius in spem 
regni adductus=Fr. 15. avroc xaracyew thy Bacrdecav PBovdomevoc, 


2 Polyenus, |, 34, 1. Kal woAAd oxddn BapBapixa é2Gv—=Fr. 9, 10. ToAAac pev 
. . « BapBapixov vedv diépbecpev. Fr. 12, 13. mpoc Tac vave edevyov vrohauBavovrec 
avrowe evvat pidtag=Poly. Tov ordAov dc pidtov irodévovrat. 


’ Though Plutarch refers to statements made by Ephorus, he does not 
follow him as one of his authorities. 
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long been a matter of certainty that Diodorus, who was a 
writer of the reign of Augustus, derived his history from 
Ephorus, but hitherto we did not know the precise method 
that he employed; in what manner he excerpted Ephorus; 
how much he took from him, and how much he left out; nor 
did we know to what extent the style of Ephorus survives in 
Diodorus; i.e., how far Diodorus followed the actual lan- 
guage of Ephorus, as well as his statements. For the first 
time we are in a position to answer these two all-important 
questions. 

I have already pointed out that the first of our two frag- 
ments begins exactly where Diodorus leaves off. For this 
very reason we cannot compare it with Diodorus, because 
the part of the fragment which we should compare with the 
excerpt from Diodorus is lost. But the longer fragment, the 
one most recently discovered, most fortunately covers the 
ground which is covered by Diodorus, and comparison is 
therefore possible—comparison both of the subject matter 
and of the style. I shall presently go in more detail into the 
question of style. For the moment it may suffice to say that 
the correspondence in point of style is so remarkable—again 
and again there are whole sentences in Diodorus which are 
identical with sentences in the papyrus, or identical except 
for the alteration of a word or two—that no one in his senses 
could question that what we have here is the writer whom 
Diodorus excerpted. Therefore I have ventured to call 
both of them new fragments of Ephorus. 

Now, if those are new fragments of Ephorus, the ques- 
tion at once arises, what light do they throw upon the prob- 
lem raised in the controversy about the authorship of the 
Hellenica Oxyrhynchia? Do they tend to support the view 
that Ephorus was the author of that work, or do they tend 
to disprove it? There are three questions to be considered 
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here. At the start, when I set out to prove the hypothesis 
that the Hellenica Oxyrhynchia was the work of Ephorus, I 
found myself confronted with two assumptions that had 
hitherto been generally accepted. The first was that the 
scale of the Hellenica Oxyrhynchia was far too elaborate, 
the treatment of the subject far too detailed, for it to be 
part of a universal history, a history from the beginning of 
Greek history down to the historian’s‘own days, such as was 
the history of Ephorus. It was argued that that at once 
ruled the claims of Ephorus out of court, because the 
treatment of the subject in the Hellenica Oxyrhynchia is a 
detailed treatment which, it was argued, you could not expect 
to find in a universal history. The second assumption, which 
was based on a passage in Diodorus, was that Ephorus in 
his treatment of history treated it kata yévoc. He took a 
subject—we will say, the exploits of Cimon—and he treated 
it as a whole, and when he had finished it he went on to a new 
subject. That is to say, he did not write, to use the technical 
term, synchronistically. In my lectures I endeavored to dis- 
prove both those assumptions. I endeavored to prove, 
firstly, that the scale of Ephorus was far more elaborate 
than had been supposed, and, secondly, that as far as the 
history of the fourth century, the period dealt with in the 
Hellenica Oxyrhynchia, is concerned, his method there was 
not kata yévoc, but synchronistic. 

What light, then, do these two fragments shed upon these 
two questions? First, as to the question of scale. Here the 
first fragment is important, because it shows conclusively 
that Ephorus treated this incident, this period of Greek his- 
tory, the rise of the tyrannis, not concisely, but fully. The 
treatment is very full. More than that, it is entirely inde- 
pendent of our main authority for early Greek history, 


1 Diod., v, 1. 
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Herodotus. It was already known that Ephorus had a great 
deal of material for the earlier Greek history which was not 
to be found in Herodotus; it is now clear that he made full 
use of it. The fragment, so far as it goes, tends to confirm 
the contention that the scale on which Ephorus wrote was 
not what had been assumed; that his treatment was not con- 
cise, but full. 

Still more clearly does this conclusion follow from the 
second fragment, because if we compare that fragment with 
the corresponding passages in Diodorus, we find that while 
Diodorus sometimes followed Ephorus very closely, he at 
other times omitted whole subjects which were treated of by 
Ephorus. We have two or three conclusive proofs of this 
in this papyrus. One of the incidents referred to is the cap- 
ture of the island of Scyros. Diodorus dismisses that in 
about five words, but it is clear from one of the fragments 
that Ephorus in dealing with this incident dealt with it at 
some length. ‘The story of the recovery of the bones of 
Theseus from the island is to be found at length in Plutarch’s 
Life of Cimon. It is quite clear from one of these frag- 
ments that that story was included in Ephorus. Thus a 
whole passage of considerable length in Ephorus has been 
omitted in Diodorus. Similarly, the first fragment, relating 
to Themistocles, is omitted in Diodorus, there being nothing 
at all corresponding to it in his narrative. Again, there are 
in the smaller fragments indications of passages that do not 
correspond to anything that may be found in Diodorus. 
They were passages in Ephorus which were simply omitted 
by Diodorus. It is, therefore, perfectly clear that Ephorus 
treated that period of Greek history far more fully than 
Diodorus did; that his scale was far more elaborate than 
that of Diodorus. The combined evidence of the two new 
fragments on this question of scale goes a long way to con- 
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firm and establish what I maintained in my lectures as to 
the scale of Ephorus’ work. 

We come next to the treatment of the subject matter. In 
my lectures I had maintained, as against Judeich, the view 
of most scholars, that for this particular period of Greek 
history, the period between the Persian and the Pelopon- 
nesian wars, i.e., the period covered in part by the frag- 
ment, Diodorus was perfectly correct in his statement that 
the method of Ephorus was kata yévoc; in other words, that 
his method was not synchronistic. The correctness of this 
view has been proved up to the hilt by the papyrus. Exactly 
what had been anticipated is found there. The proof could 
“not conceivably be more complete; and that, I think, indi- 
cates that the method of proof was a sound method, because 
the result arrived at is verified by the papyrus. 

But I also endeavored to prove, as against the view of al- 
most all scholars, that the method of Ephorus for the next 
century of Greek history, the fourth century, the period cov- 
ered in part by the Hellenica Oxyrhynchia, was synchronistic. 
My method was in both cases precisely the same, because in 
both cases I based my contention upon an examination of the 
narrative of Diodorus. From an examination of his narra- 
tive of the earlier period I endeavored to prove that the 
method of Ephorus was kata yévoc. From an examination 
of Diodorus’ history for the period of the fourth century I 
endeavored to prove that the method of Ephorus for that 
period was synchronistic. What I venture to maintain is 
this: that if my method was unsound for the fourth century, 
it would have been unsound for the fifth. It has been proved 
to be sound for the fifth; and if it has been proved to be 
sound for the fifth, I venture to contend that it is sound for 
the fourth. But if the conclusion I had arrived at, that the 
method of Ephorus in dealing with the fourth century was 
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not kata yévoc but synchronistic, is true, the main argument 
against the attribution of the authorship of the Hellenica 
Oxyrhynchia to Ephorus disappears. 

Now let us come to the third point, the question of style. 
In dealing with the claim of Ephorus to be regarded as the 
author of the Hellenica Oxyrhynchia, the positive evidence 
consisted very largely, though not entirely, of the argument 
from style. The style of the Hellenica Oxyrhynchia corre- 
sponded to all that the ancients told us about the style of 
Ephorus. It was diffuse; it was tame; it was dull. But while 
we knew in general terms that these were the characteristics 
of the style of Ephorus, we knew at first hand practically 
nothing about the style of Ephorus, because hardly a single 
one of the fragments had come down to us in his own words. 
There were but one or two, and these were too short for any 
argument to be based upon them. Nor were we at that 
time in a position to assert that we could discover the style 
of Ephorus from the language of Diodorus. We are now 
in a position to make this assertion, and consequently the 
whole case is altered. We now can argue with confidence 
from the style of Diodorus to the style of the Hellenica 
Oxyrhynchia. We can say when we discover a coincidence 
between the style of Diodorus and that of the Hellenica 
Oxyrhynchia, that it is a coincidence not merely between 
Diodorus and the Hellenica Oxyrhynchia, but between the 
latter and Ephorus. I hope by the time the lecture is over 
to convince you that the evidence on that head is conclusive. 

Let us turn, then, first of all, to the question of the style of 
the first papyrus, the papyrus about Sicyon. As that consists 
of only 195 words, we must not expect too much. I do not 
think that any of you will expect that we shall be able to 
prove a conclusive case with regard to style on a basis of 195 
words; but the surprising thing is, not that we can prove so 
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little, but that we can prove so much. We can prove a great 
deal. If we turn to that fragment of only 195 words in 
length, we can discover at once certain peculiarities in the 
style of the author of that fragment. The first is his fond-, 
ness for the genitive absolute. Of course, that is a very 
common construction in Greek, but he actually manages to 
use it six times in 195 words. When we turn to the Hel- 
lenica Oxyrhynchia, we find that there is nothing more char- 
acteristic of its style than the frequency of the genitive abso- 
lute. The two fragments have so much in common, at any 
rate. 

Another peculiarity in the style of this fragment is the 
repetition of the article after the substantive, of which we 
will take some examples. Instead of saying 6 tév Likuwviwv 
Sijpoc, the writer says 6 Sjyoc 6 tGv Likvwviuv. Of course, 
that is very common construction, but its frequency in the 
fragment is remarkable. There are no less than five in- 
stances of it in this fragment relating to Sicyon: tic tTupav- 
vidocg Tic pedAdovonc EceoOat; Sid THY avdpelav Kal THY EUTUXIaVv 
THV KaTa MAEuoV; THY Te XWPAaV THY oikelav; 6 pEv SHyoc 6 Tv 
Likuwviwv, twice. In the Hellenica Oxyrhynchia this con- 
struction is excessively common. That is the second point. 

A third point—a characteristic of all diffuse styles—is the 
habit of coupling together two words, sometimes adjectives, 
sometimes adverbs, sometimes verbs, which are more or less 
connected in meaning, as, for instance: w¢ avdea Syudtyy Kal 
patrov; ulov évta payelpou Kal ToU Tuxdvtoc; WKEIOUTO Kal mp0- 
onyeto. While the words are similar in meaning, two words 
are used where one would be enough. This again is a 
marked characteristic of the Hellenica Oxyrhynchia. There 
are, in addition, two or three coincidences of a more special 
kind. I do not want to make too much of them, but I give 
them to you for what they are worth; coincidences in actual 
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words and phrases. Here is one: moAdd kaka toUc moepiouc 
mowcavtec. Compare with this Hell. Oxyr., xiii, ad fin.: 
Bow toi pév modAAd kaka momoavtec Touc Duxgac. Here is an- 
other: tov avOpunov napyueAnce. Compare Hell. Oxyr., xv, 
3: ToU dé avOpumnou tot Kapnacéwc. In both passages the 
word dvOownoc is used in a contemptuous sense. Or again: 
SietéAece Staitapevoc. Compare Hell. Oxyr., xi, 3: dietédouv 
Stoiwoupevot. While these last three instances do not come to 
very much, perhaps—and you cannot expect very much in 
195 words—taking it all in all, the coincidences between the 
fragment and the Hellenica Oxyrhynchia are remarkable. 

When we come to the longer fragment, the direct coin- 
cidences of style between the fragment and the Hellenica 
Oxyrhynchia are neither numerous nor remarkable. They 
are indeed singularly few. But there are one or two words 
that occur in the new fragment, one of them more than 
once, which are favorite expressions of the author of the 
Hellenica. The verb tnodapBavew is one (fr. 4, 5, and 12); 
and again, the verb omovddZew is another (fr. 2; cf. Hell. 
Oxyr., xiii, 1). There is also the use of StateAciv with a 
participle (fr. 12, dtetéouv dvtec). Such coincidences are, 
of course, far too slight to base any case upon. But the 
important point is this, that when we turn from the direct 
to the indirect evidence, the case becomes, instead of weak, 
strong, and overwhelmingly strong. By the indirect evi- 
dence I mean the comparison of the style of Diodorus with 
the style of the Hellenica Oxyrhynchia. 

Of course, the last thing in the world I should maintain is 
that if you find a word, a phrase, a sentence in Diodorus, 
you can be sure that it comes from Ephorus, because again 
and again you can prove that it is a construction that could 
not have been used by a Greek writer of the fourth cen- 
tury B.C., but that it belongs to a later period. But our new 
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fragment proves conclusively that Diodorus did to a large 
extent incorporate the actual words, phrases, and sentences 
of his authority, Ephorus. To establish this contention it is 
only necessary to exhibit side by side the fragments and the 
sentences in Diodorus that correspond to them. 


Fr. 2. [tic] 8e tocoutoic [dia] twv epywv 
=Diod. xi, 59, 2. tic 8& Toic zpyoic év eipnvyn Thy matplda 
SUVATHV KATEOKEVACE TOLOUTOIC; 


Fr. 3. ekelvov pev uno TH¢ MoAewe yTIWaopEvov, THV Se TMoAW 
Sia Tac ekeivou mpatetc THS WEYIOTHS TINS UTMO Twy Eyvuv 
akimletoav 

=Diod. xi, 59, 3. ékelvov wv Und thc moAewo HTIMACpEvoV, 
thy dé mOAW S1a Tac Ekelvou modéeic émaipopevny. 


Fr. 4. codwratyv kai [Stxatlotatyv . . . Tatnv Kat xaderota- 
tynv Lyevouevniv moog eketvov . . . umoAauBavouct 

=Diod. Il. c. codwtatyyv Kal émetkeotatynvy xadenwtatny modc 
&kelVov EUPIOKOMEV YEYEVNUEVHV. " 


Fr. 6, 7, 8. o8ev napeteByyev. AOnvaior de Kpwvoc tou Mi- 
tTiadou oTpaTnYouvtoc ekmAeucavtec ek Bulavtiou peta Twv 
ounpaxwv Hiova tyv em Ltoeupovi Ilepowv exovtwv ethov kat 
Lkvpov nv vyoov .... aul tou de moLoc Auxo[pydsynv tov Blac 
hea... Tow... wav... Onor. . . mapadadattiwv Kadou- 
evuv [moAewv oolat pev-ex tLnc Ea] doc noav amukiopevat 
nLapa] xenpa ouv[eretoe ] 

=Diod. xi, 59, 4; 60, I, 2, 4. mel ev ovv tHe OepiotoKhéouc 
doetiic ei Kal memcovdkayev mapexBavtec . . . ’AOnvaior 
otpatnyov Edopevot Kipwvatév Mutiasou . . . ottoc 8é napa- 
AaBwv tov otddov év BuZavtiw, Kal katamAevoac énl nédw thy 
ovonadonevnv Hidva, tavtyv pev Llepodiv Kxatexdvtwy exet- 
ewoato, Lklpov dé Iledacydv évoiwolvtwv kal Aodéruv dke- 
moheunce . . . TOv mapadahattinv nodewv goat pév hoav ék 
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tic “Edadoc anwxtopévat tautac mapaxpiua ouvémeioev drtoo- 
thvai Tv Ilepodiv. 


Fr. 9, 10. [Kiywv muvOavouevoc to]lv tL wv Ilepowv otodo]yv 

— mept [thv Kunpov oulvtetalxOat Siaxooijaic mev[thKxovta 
tleloc] tpialKociac] Kat tettapa[Kovta] mapataxbetoac de 
mtoduv xpovev ToAdac Lev Tu KIVdoveuouowv BapBapikwy vewv 
diedPeipev: exatov 8 autoic andpaow ethe Cwyopnoac tov... 

=Diod. xi, 60, 6. Kipwv 82 muvOaveuevoc tov otddov t&v Tep- 
ov siatpiBew mepl thy Kunpov, kal mevoac émi tole BapBa- 
pouc, Evauyaxnoe Siakoclaic Kal MevTyKOVTa VauUOl Moc TPIAaKo- 
olac kal TeTTapaKovta ... Kal moAAde pev TOv évavtinv vatic 
Sieg8eipav, mrelouc Sé THv ExaTov oUV auToic Toic avSpdow 
elhov. 


Fr. 11. [tov pe]v [Lotpatnyoly autwy [Depevdaty]v aded- 
[oidouv ovt]a tou Bao[wewes ev th] oKnvn 

=Diod. xi, 61, 3. Kai tov otpatnyév tév BapBapwv tév 
Etepov Depevdatyv, adedApisotv to0 Bacwéwc év TH oKnvij 
katadaBovtec ébdveuoav. 


Fr. 12, 13. SteteAouv ovtec: wote vouilovtec amo THC yMEIpOU 
TYV Edodov auUTOIC yeyYoyeval TWV MoAeLIWY Mp0c Tac vauc 
edevyov umoAauBavovtec autoic eivat diAiac ou Sy mMoAdol Lev 
umo TWV KaTtadeipVevtTwy eket duAakwy ameOvnoKov ev TH VUKTI 
moAAor Se Cwvtec yAtoKovto mepimintovtec totic EdAnow dia 
TYV AMOpPlav OMOU TpAaMOLVTO Kal TOV... 

=Diod. 816 kal vouicavtec and tic nmelpou thy émdopav eivat 
tGv modepinv, medc tac valc We mpdc oUiac Edbeuyov. Tie 8é 
vuKTOc ovVoNc aceAnvou Kal oKoTelvijc ouvéBaive, THY ayvolav 
MoAU paAdov avEecbat kal pndeva TaAnOéc Sivacbar ideiv. 


Now, the question arises: What are the passages in 
Diodorus in which we should expect to find the actual words 
of Ephorus? The more concise the passage in Diodorus, 
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the more probable it is that he is not using the language of 
Ephorus, because the more he cuts him down, the more he 
would depart from his actual words. On the other hand, 
the fuller the treatment of Diodorus is, the greater is the 
probability that you have there a good deal, at least, of the 
language of Ephorus. But we can go beyond that. It was 
pointed out some few years ago by a German scholar, 
Laqueur, that the meootyia, or prefaces, which Diodorus pre- 
fixes to each Book of his History, must have been copied out 
from Ephorus, on the ground that when Diodorus gets 
beyond the part of his history that he took from Ephorus, 
and consequently has to compose mpooiyta of his own, they 
are lamentable stuff. Hence we may look for the actual 
words of Ephorus in these prefaces. Again, when Diodorus 
is dealing with a political situation, with a question of policy 
or a political stratagem, or something else of the kind, there 
is a strong probability that in the main he will give us the 
language of Ephorus, because, being a writer of very mean 
intelligence (I am not sure that he was not the most stupid 
man that ever wrote history), he was much too stupid to 
conceive for himself a political situation. ‘Therefore, the 
more difficult the situation, the greater the probability that 
we have Ephorus and not Diodorus. Once more, there are 
the appreciations of character, e.g., that of Aristides (Diod. 
xi, 44-47), which we know to have been a marked feature 
in Ephorus’ work. These are the kind of passages which 
we should expect to come from Ephorus, and in which we 
should expect to find coincidences of style between Diodorus 
and the Hellenica. 

Now let us turn to the actual coincidences, and see what 
we have. At the very end of the Hellenica Oxyrhynchia, in 
a passage in which the author is speaking of the breadth of 
Asia Minor, the following words occur: dkoUwv taltyy thy 
Xwpav Statelvew Worep Taviav otevyy dptauevyy and thc Movtixhe 
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Badatinc uéxet Kuixiac kat Dowikync. In Diodorus (xii, 50, 
2) we find an exactly similar phrase: y yév yap napabadattioc 
autiic and tic “ABSneitGv xWeac tHv aexnv Exouvoea SiéTeIve 
uéxet tTo0 “lotpou motapov. 3 

A still more striking coincidence is to be found in the pas- 
sage in which the prosperity of the Thebans during the 
Peloponnesian War is described as follows (Hell. Oxyr., 
xii, 3) : émédooav of OnBaior moAU mpd¢ evdatpoviav oddoKAnpov. 
With this we may compare Diodorus xii, I, 4, a passage in 
the mpooiutov to Book xii: modAnv éniSoow edaBev n ‘EAAdc 
mooc THY evdapoviav. The word éddxAnpov occurs at the be- 
ginning of this same passage. Again, at the very beginning 
of the Hellenica we have the phrase xowwodpevoc év anop- 
eyntw tH Bovdj. To this there is a parallel.twice over in 
Diodorus (xi, 39, 5; xi, 42, 5): el amoppytoic tH Boudy 
meocinev. As both these are passages dealing with a politi- 
cal situation, we can be sure that the phrase comes from 
Ephorus. ; 

Again, we have the adjective adpétata used in a figurative 
sense at the beginning of Chapter 4 of the Hellenica. In 
Diodorus we find &8poc, in the positive degree, similarly used 
in a figurative sense more than once. That is not a very 
common use of the term. 

Or again, TwoKpater diedexOncav (Hell. Oxyr., ii, 2). 
With this we may compare diehéxOnoav ‘Inmoxpate: (Diod., 
xii, 69, 1). In both passages diadexOfjvai is used in the same 
sense of “conferring with” or “intriguing with.” 

Again, twice over in the Hellenica we have the word 
tEetaoudc, a review of troops, in place of the more usual 
é&éracic. It occurs in Diodorus three or four times. 

Another phrase that meets us in the second line of the 
Hellenica is ob peta thc toU Syuou yvaunc. Its equivalent, 
and tic TOU Shuou yvaunc,is frequent in Diodorus in passages 
describing a political situation. 
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Let us now turn to an interesting group of words, be- 
cause they belong to the terminology of politics. In the 
Hellenica (i, 2), the conservative party at Athens is de- 
scribed as dco1 yvdemsot Kal xapievtec Hoav. Xaplevtec was 
noted at once, when the fragment was discovered, as a new 
term—an unusual term—but you have it in Diodorus, two 
or three times over (xiii, 104, 6, and xiv, 5, 7), though in 
the comparative degree. In the same passage in the Hel- 
lenica (i, 3), émtetkeic is used with a political connotation. 
This use is found in Diodorus (xiii, 53, 1). 

Mpoveiv ta Aakedamovinv (Hell. Oxyr., xii, 1) is thor- 
oughly Diodorean, and éraigeia, in the same passage, is also 
found in Diodorus. Though yépoc, in the sense of a political 
party, is not found in Diodorus, pepic is. With ouvtedov- 
Twv cic tac OvBac (xi, 3) we may compare ouvtedela, in 
the sense of a confederacy, which is common in Diodorus. 

If we turn from the terminology of politics to that of 
warfare we find the following words common to the Hel- 
lenica and Diodorus: Syotv, mopSeiv, AenAateiv, évedpeveiv, 
kata Koatoc éheiv, ouvtetaypévot. All of these are, of course, 
common enough words. Among other words or phrases 
which are found both in the Hellenica Oxyrhynchia and 
Diodorus we may point to oxadoc, mpogxetv, aAdotpiwe or 
Ouopevdic Exel or SiakeloOai, mapabadattidioc, kad’ UmeeBodny, 
and avtimpattetv. Totto 1d tédoc éhafev, the phrase with 
which the revolution at Rhodes is dismissed, is constantly 
used by Diodorus for the purpose of concluding an episode. 
To aydioBythooc xuea (Hell. Oxyr., xiii, 3) there is a 
sufficiently close parallel in Diodorus (xi, 79, 1) : mept xdeac 
‘oudpou audioBytncic. Finally, there are words such as 
onousadelv, napotvelv, UmodauBdvetv, Katamhayelc, moodupia, 
which are great favorites with both writers. 
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I venture, therefore, to think that when you consider the 
material afforded by the two new fragments in regard to the 
question of scale, of treatment, and of style, you will find 
the evidence in favor of the hypothesis that Ephorus is the 
author of the Hellenica Oxyrhynchia to be overwhelming. 

One question which is of the utmost interest remains to 
be answered, and that is the question of the style of 
Ephorus. How far can we determine from Diodorus the 
style of Ephorus? ‘There are certain passages that may be 
picked out, mostly from the eleventh book of Diodorus, 
where I think we may be as certain as we can be that we 
have beforé us the actual words of Ephorus, partly because 
in some places the style is much too good to have been in- 
vented by the brain of Diodorus. The passage (xi, 39 and 
40) which describes the way in which Themistocles out- 
witted the Spartans when they wished to prevent the re- 
building of the walls of Athens, is one. I think that, if you 
will read that through, you will see that a great deal of the 
language which is used must come straight from Ephorus. 
Again, there is the story of the way in which Themistocles 
built the harbor of Pireus (xi, 41-43). The story is told 
at great length, and I am disposed to think that the whole 
passage has been taken from Ephorus, verbatim et litera- 
tim, with the alteration of a few words and phrases. Again, 
there is the passage in which he describes the transference 
of the hegemony from Sparta to Athens (xi, 50). Here, 
too, I think there can be no question that we have the actual 
Ephorus. The passage (xi, 54, 55) in which he describes 
the banishment of Themistocles is another instance from 
the same book. There is much, too, that comes from the 
pen of Ephorus in the account of the siege of Ithome (xi, 
64). Two passages from later books are interesting. One 
(xii, 58) is the passage in which he describes the outbreak 
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of the plague at Athens, and explains its origin. The lan- 
guage is much too technical and much too good for Diodo- 
rus. Clearly he got the whole passage straight out of 
Ephorus. He certainly did not get it out of Thucydides. 
Finally there is a passage (xii, 38-40) which we know from 
Diodorus himself to be derived from Ephorus, the account 
of the causes of the Peloponnesian War, and the story of 
the advice given to Pericles by the young Alcibiades. This 
passage, if carefully examined, will, I think, give an excel- 
lent idea of the style of Ephorus. 

If we read through these passages we shall find words 
and phrases which carry on the face of them the stamp and 
impress of his style. In the second passage (xi, 41-43) we 
have peta tév duvapevu Kal BAantew Kal Goedciv ta weyiota— 
BovAetat yevecbat cupBoudrdc te Kal elonyntnc—rToUTouc opéiv 
auurdupevouc mepl Soyo Kal mewtelwv—tyv SewvoTyTa kal peya- 
Aoppootvyy tavdpdc—kav alty Kpivy Ta Suvata déyelv Kal oUp- 
gzpovta. In the next passage (xi, 50) we find tovc te tév 
idiwtv olkouc modAAnv éemidooi Anpecbat mode evSatoviav—tiic 
Yepouciag ouvedpevovenc mepl TOUTWY—UN oUNdepelv yap TH 
Lnapty tic Sakattyc auoioByteiv. These last words afford 
an example of a construction, a clause in oratio obliqua 
introduced by yap, which is extraordinarily frequent both in 
the Hellenica Oxyrhynchia and in those passages in Diodo- 
rus which appear to have been taken from Ephorus with lit- 
tle change. In the next passage (xi, 54, 55) we have 
Sieheyovto 8é Kal Tolc exOpoic ToU OepiotoKAzouc, napottivevtec 
auToUs Meds THY KaTHYoplav (SieAéyovto and mapokUvovtec are 
both characteristic of the Hellenica)—peta 8& tatta oi pev 
goByOevtec avtot thy Umepoxhy, ol S¢ o0ovnoavtec TH Soy, TOV 
Lev evepyeciuv émeAdSovto, thy 8’ ioxuv avtoU Kal TO dedvyia 
Tamewvouv éomeusov (gomeusov, again, is characteristic of the 
Ffellenica and of the Ephorean passages in Diodorus). In 
the passage that relates to the siege of Ithome there is a 
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phrase that no one would think of attributing to the inven- 
tive powers of Diodorus—tnv éxOpav e&emipoevov (xi, 64, 
3). The passage in Book xii, which gives Ephorus’ ac- 
count of the causes of the Peloponnesian War, has probably 
suffered but little from the touch of Diodorus. Sections 
2, 3, and 4 of Chapter 38 are possibly almost intact. These 
passages have been selected from two books only, and in 
these two books there are many more passages that have 
as good a claim as those selected to give us the actual words 
of Ephorus. The newest fragment affords indisputable 
evidence of the extent to which the language of his author- 
ity was reproduced by Diodorus in his appreciation of 
Themistocles (Diod. xi, 59 compared with fragments 2, 3, 
4). It may safely be assumed that we have the genuine 
style of Ephorus in the énawvoc of Aristides and the Biao- 
dypia of Pausanias (xi, 46, 47). Another passage in Book 
xi in which we may detect again and again the hand of 
Ephorus is one which, on the ground of its contents, may 
fairly rank among the most valuable contributions of Diodo- 
rus to our knowledge of this period of Greek history. It is 
the passage (xi, 79-83) in which the story of the battles 
of Tanagra and (Enophyta is told, and the political condi- 
tions of Beotia described. It is significant that the two 
passages in ancient literature which give us the fullest in- 
formation as to the Beotian League are this passage and 
the famous Chapter 11 of the Hellenica Oxyrhynchia. If 


any one will be at pains to work through the remaining books 


of Diodorus that are derived from Ephorus—xiii, xiv, and 
xv—on the lines that I have indicated for Books xi and xii, 
he will, I have little doubt, find it no impossible task to re- 
cover, in passage after passage, the ipsissima verba of the 
famous historian. 

Epwarp M. WALKER. 


